

SETTING THE STANDARDS 


^^BYTE Lab Tests: " 
8 JgP-Compatible Printers 


SPECIAL: \ 

Computing Without Keyboards 


Bonus International Editorial Section ? A L G L °£? 


A McGRAW-HILL PUBLICATION 


11.95 U.K./A $6.50 AUSTRALIA 
Lit. 8,000 ITALY/$3.50 U.S.A. 
0360-5280 


Silicon Graphics' Personal Iris 4D/25 
Zortech’s new C++ 


TOO GOOD 
TO BE TRUE? 


Page 133 


ers’ VIP Awards 


The First Windows 3.0 
Applications 

How Hand-Trackers Work 

Inside PostScript 


PLUS , r ^ 

Lotus Notes 

Two New 486 Systems 

FileMaster II vs. Zenith’s Z-386/33E 


The New 
Airis Laptop: 


High-end 
features, 
remarkable price 


JULY 1990 









keyboard of the new Dell System* 1 
ing becomes clear. This is not 

t only is it 25% faster, but it also 
similar to most 16 MHz SX’s. 
lly loaded. With a 40 MB hard drive, 
cpansion slots, so you can add 
X and memory boards, modems 
>n video boards. It also comes 
>chrome monitor, 
rtable $2,599. The price you’d 
16 MHz SX. A price that Dell "can 
ell direct and not through 

includes next-day deskside service 
tionf Toll-free technical support 
:ompany that manufactured the 
ear limited warranty. And delivery 
»t as die system itself. 

*Jot to mention the full attention 
of a total solution supplier. A 
company that’s been voted 
number one in all six PC 
Week Customer Satisfaction 
Polls for personal computers. 
An award bestowed hy the 
toughest critics around—the 
corporate volume buyers. 

Our knowledgeable sales 
representatives are as close as 
your phone. 

So think fast. Call now 
and order a Dell 320LX. 


THE NEW DELL SYSTEM 320LX 20 MHz 386SX. 

One of the fastest SX s around. 


STANDARD FEATURES: 

Intel*80386SX microprocessor running at 20 MHz. 
Minimum 1 MB of RAM* optional 2 MB or 4 MB 
expandable to 16 MB (8 MB on die system board) 
VGA systems include a high-performance 16-bit 
video adapter. 

LIM 4.0 support for memory over 1 MB. 

Socket for 20 MHz 80387SX math coprocessor. 
5.25" 1.2 MB or 3.5" 1.44 MB diskette drive. 
Integrated high-performance hard disk interface 
and diskette controller on system board (ESDI-based 
systems include a hard disk controller). 

1 parallel and 2 serial ports. 

Enhanced 101-key keyboard. 


• 200-watt power supply. 

• 8 industry standard expansion slots (7 available). 

• 12-month On-Site Service Contract provided 
by Xerox . A 

**C\nnmeTcicd Lease Plan. Lease for as low as 
$98/numth. 

AXernx Extended Service Plan pricing starts 
at $261. 

40 MB VGA Monochrome System $2,599 

40 MB VGA Color Plus System $2,899 

80 MB Super VGA Color System (800 x 600) $3,199 
100 MB SuperVGA G>lor System (800 x 600) $3,399 
Prices listed include 1 MB of RAM. 190, 330 and 
650 MB hand drive configurations also available. 


ANNOUNCING NEW LOWER PRICES ON ALL DELL SYSTEMS. 



THE NEW DELL SYSTEM 425E- 
25MHz i486 EISA 
The but value in high performance 
PCI*. c urn Strung i486 performance, 
tt-btr EISA l/Obu*. and the industry's 
top rated service and support 
STANDARD FEATURES 

• i486 microprocessor running at 
25 MHz. 

• FISA architecture (downward 
compatible with ISA) 

• Standard 4 MR h RAM.* expandable 
to 16 MB cm systrm hoard, using 
optional I MB and 2 MB SIMMs 

• VUA system* include a high 
performance 16-hr video adapter 

• Socket for 25 MHz WEITEK 4167 
math coprocessor. 

•5 25* 1 2 MBur 3-5*1 44 MB 

diskette dnve. 

• 5 half-height drive hays 

• Dual diskette and hard drive 
controller 

• Six 32-b« EISA (ISA compatible), 
plu* two 16-bst ISA expunsKm sloes. 

• High performance IDE (80 MB. 

100 MB. 190 MB), and ESDI 

< 3 30 MB. 650 MB) hard disk ilnm. 

• Enhanced 101-key keyboard 

• I parallel and 2 sertal port* 

• 231-wan power supply 

• 12-month On-Site Service Contract 
provided by Xerox “ 

•“Comtnercud Lease Plan. Least for 
as Inu a.1 $286/monlh. 

Xrrm Extended Serrate Plan 
pricing starts at $672. 

80 MB VGA 

Monochrome System 57.899 

190 MR VTA 

Color Plus System 58.699 

330 MB Super VGA Color 
System (800 x 600) 59.599 

650 MB Super VGA Color 

System (800 * 600) S10.799 

Prices listed include 4 MB of RAM 
100 MB hard dnve configuration* 
also available. 


THE DELL SYSTEM 325 25MHi 386 
and DELL SYSTEM 3I020MH: 386 
The hear cntnhmarmn erf performance 
and value available in their das* 


STANDARD FEATURES 

• Intel 80386 microprocessor running 
at 25 MH: (Dell 325) and 20 MM: 
(Dell 310) 

• Minimum I MB of RAM. optional 
2 MBot 4 MBof RAM* exmndable 
CO16 MB (using a dedicated high 
speed J2-bu memory slut) 

•Advanced Intel 82 385 Cache 
Memory Controller with 32 KB erf 
high-speed static RAM cache 

• Rige mode mrrrleaved memory 
architecture 

• MiA systems include .1 high 
performance 16-hit video adapter 

• Socket for 25 MHt( 32 5) and 
20MHz (310) Intel 80387or 
25MH:(3?5) and 20 MH: (310) 
WEITEK 3167 math coptices** 

• 5.25' 12 MB or 3.5* l 44 MB 

diskette drive 

• Dual dnkrttc anil hard drive 
controller 

• Enhanced 101 -key keyboard. 

• I parallel and 2 serial pom 

• 200-watt power supply. 

• 8 industry standard rxpanikin slots 
(6 avniluNe). 

• 12-month OrvSrre Service Ckinrrart 
provided hy Xerox 1 

“Commercial Lease Plan. Lease for 
as law as $! 11/month (12 5) and 
SU2fmonth(310). 

Xerox Extended Service Plan 
pricing .skirts at $370 ( 325) and 
$2SI (310). 


Monochrome 

System $3,599 $2,999 

00 MB VCA Color 
Plus System $4,099 $3,499 

80 MB SuperVGA 
Color System 

(800 x 600) $4.199 53.599 

190 MR Super MjA 
Color System 

(800 x 600) $4,699 $4,099 

Price* listed include I MB of RAM 
IOC. JJC and 650 MB hard drive 
configuration* also available. 


THE DELL SYSTEM 316SX 16 MHi 
386SX and DELL SYSTEM 210 
12 5 MH: 286. 

The perfect pntilc mainstream 
compuren 

STANDARD FEATURES: 

• Intel H0186SX mlrroptnceMor 

ninning at 16 MH: (Dell 3I6SX) 
and 80286 mk n. processor running at 
12 5 MH: (LVI! 210). 

• Minimum 512 KRof RAM,optional 
64C KB. 1 MB or 2 MBof RAM* 
expandable to 16 MB (8 MB |316SX| 
and 6 M B |2I0| on system board) 

• Page traxle interleaved men* try 
architecnmr 

• LIM 4 0 support he memory over 
640 KR 

• Inrrgrated diskette and high 
peril tm.tiin-c 16-hit VGA v*leo 
cnntmUcT on tyxfetn N*ml 

• Socket for Intel 80387SX (3I6SX) 
and 80287 (210) math coproceixot 

•5 2S*| 2MRurJ 5*1 44 MB 
disketic drive. 

• Integratnl high perilemance hanl 
disk interface on system board 

• Enhanced 101 -kry kryhcxird. 

• I parallel and 2 serial pom 

• 3 full-sued 16 hit AI expansion slots 
available 

• 12-month On-Snc Service Contract 
provklrd hy Xerox. 

•*Cu*nmercud Lease Plan. Lease for 
as inu- as 57 I ’TTvmth (316SX) and 
$62-'momh (210). 

Xerox Extended Sennet Plan 
pricing stum at $|96 (3I6SX) and 
$ 158 ( 210 ) 


20MRVCA 

Monochrome 

System 

4C MR VCA Color 
PVn System 
40MBS«perVCA 
Color System 
(800x600) 

80 MB Super VCA 
Color System 

(800 x 600) 


3I6SX 210 

$1,949 $1,649 
$2,449 $2,149 

$2,549 $2,249 

$2,749 $2,449 


Prices listed inckidr I MBof RAM 
2 MB versions of die above systems 
are available for an addamnal $200. 


300 and 190 MB hard dnve 
cunhguratum* also available 


THE DELL SYSTEM 3161T 
16 MH: 386SX. 

This full-featured, battery 
powered 386SX laptop costs 
lew than moat 286 laptop*. 

STANDARD FEATURES 

• Intel 80J86SX nucropnxenwir 
running at 16 MH: 

• Minimum 1 MBof RAM. optional 

2 MBif RAM* expandable to8MB 
(on the system board using I MB 
SIMM*) 

• LIM 4.0 support for memory over 
I MB 

• Adjustable and detachable 640 x 48? 
VGA Liquid Crystal Display. 

• Oie industry standard hall-sire 8-b« 
expansion *foi 

• Socket for 16 MH: Intel 80 387SX 
math coprotcj* it. 

• 3 5* 1 44 MB diskette drive 

• 83-key keyboard wirh embedded 
numeric keypad and separate cursor 
control keys 

• I parallel. I serial, and external 
VGA monitor port 

• Connector for 101-kev keyboard or 
rvumcric keypad 

• Two removable and rechurgeable 
NcCad battery packs utilising Dell's 
“Continunus IViwer Biinrry System" 
(parent pending) 

• AC Adapter. 

• 12-month On-Site Service Contract 
provided by Xerox: 

“Commercial Lease Plan, I .ease far 
as low as SlifVmonrh. 

Xerox Extended Service Plan 
pricing starts at $ 303. 

20 MB. 1MB RAM $3,199 

20MB.2 MBRAM $3,399 

40MB.IMRRAM $3,499 

40 MB. 2 MBRAM $3,699 


10. AII systems are photiigraphcd with optional rxmis. All price* and speciticaoiwisare *ub»ect tochangr wirhixit notice rVllcannorherespon«hlefixeTfnrsintyT»grapl»Vofphotiicniphv **Fbymcnr based on 36-mfinrh, open-end lease Leasing arranged by Leasing 
n UNIX is a registered trademark trf ARxT in the United State* and other countries Other rraJemarlcs and trade names arc used ro identity the entities claiming the murks and names or thru pn ducts Drll Computer Gayn rat mi i I » n/YM v- I 

Vice Contract, plea* write to Dell Computer Corporation, 9505 Arboretum Boulevard. Austin, Texas 78759-7299, AI IN: Warranty. ©1990 [>rll Oxnputer Ci irporatk xs. All nghts reserved I COUt llhlri—| 























NOW ONLY $2599 


Slip behind the 
320LX and one tf 
your ordinary SX. 

At 20 MHz, nc 
carries a price tag 
And it comes fr 
Seven available e: 
network cards! F/ 
and high-re solutk 
with a VGA mont 
All for a comic 
expect to pay for a 
offer because we s 
a retailer. 

Best of all, that 
by Xerox Corpora 
directly from the 
computer. A one-) 
that's almost as fa: 



EMtaranncntt: Within thrjlml H^TNiTraFTTn l2tT KJJ i JJ6SX, i 1 10) HIT t&f Kii (J20LX f 325 ami 4-5JEJ of memory «nrwnttidfcr wr hj (fa fpitern in rnharwr purfirrmnniir. Can hr qptwmdlly ikMiW f.ii r.TL 31A£X imJ 

(in mp. Ini.. Jiitlunsidik, mniiupirat u ir» . ind pncA-s m.iv vn^. SYSTEM «.i rrautcrai tradero-idc iitu| IVII .incM 2 i F hit 1 rtc Vpniirlw. if IVII (.4 nnpuier QrfpuriHK h i . Intel i* a icvji^intJ trademark and I45fi. 4W6 and J8G are Trademark* uf Intn'E Covptinrti 
di^Tiiim* my pwfncrnfY interest in nadcireirfo and mule niunti< ither than in»mA-n. ‘‘‘On -sire service may rwr he .nuihihle in ora in li * .irn Rir infmmairinn hiti paid ^ rmpyr i if ] VIL'i 30-Jir)f ltd Smblkliiity tirtfaiM, Limited WHmikty, awl Kam^St 
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Sure, the Dell System®320LX is fast. But it’s priced to get a quick response, too. Look inside for details. 


TO ORDER, OR FOR OUR CATALOG, CALL NOW, 

800-365-8811 


DELL 

COMPUTE R 
CORPORATION 


FOR NETWORKING OR UNIX* INFORMATION. 

8 00-678 - UN IX 


In Canada 800-387^5752. In the UK. Q8004H535. In France ( JJ 05.00.33,53 In Gemumy 061031 701-0. In Wm 0760-713 50 
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Years From Now 
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Standard Features 
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at $5995... 

EISA ! 

33-MHz 386 

64-KB Cache J 

5-MB RAM 
106-MB HardDisk 
What more - 



An Honest, 
Affordable 
Upgrade Path. 



You know what you want 
from a 386™ PC. ALR’s 
PowerVEISA 33/386 
delivers. Cached 33“MHz 
performance* plenty of RAM 
to run even the bulkiest of 
today’s applications, a choice 
of high performance hard 
disks, and EISA compatibility 
— all at a price that puts 
many similarly equipped ISA 
systems to shame. So what 
more could you want? 

How about the future? 


ALR’s PowerVEISA 33/386 
offers you an honest, 
affordable upgrade path to 


2 5-MHz, 33-MHz (available 
second quarter) and future 
i486™ processors. 



AL1? System Board 


ALR PowerVEISA 
386/33 CPU Module 


ALR PowerVEISA i486 /33 Module 


ALR PowerVEISA 
i486 / 25 CPU Module 


Prices nnC conii^urattens subject ta ctiange wittioui notice- Shown with optional montor. Prices based on U-S dollars. 






It's Still What 
You Want... 

Introducing the ALR 
PowerVEISA 386/33™ 



^system lets you change 
processors in about five 
minutes. More importantly, you 
can change the CPU module 
without having to replace 
cache or system memory, 
saving you hundreds of dollars 
when compared to some 
compet-itive upgrade schemes. 

Engineered for the future, the 
floor-standing chassis of the 
PowerVEISA 386/33 can 
accommodate a total of 49-MB 
of memory and up to 1.2-GB 
(gigabytes) of fixed disk 
storage. Its EISA capabilities 
let you take advantage of the 



ALR 

AST 


PowerVEISA 386/33 

Premium*386/33 


Model 110 

Model 115V 


1386 33-MHz CPU 

i386 33-MHz CPU 


5-MB RAM 

2-MB RAM 


64-KB Cache 

32-KB Cache 


106-MB Hard Drive 

110-MB Hard Drive 

' 

EISA 

ISA 


Optional VGA 

add $295 

VGA 


$6,290 

$8,495 


i486 25-MHz Upgrade 

i486 25-MHz Upgrade 


add $1995 

add $2995 


EISA Standard 

Optional EISA Upgrade 

add $1250 


$8,285 

$12,740 


PowerVEISA costs $2200 less today; over the 


years, it can save you more than $4400 ! 


latest in 32-bit I/O and bus 
mastering technology, while 
remaining compatible with 8 
and 16-bit "AT®” boards. 

Even the PowerVEISA’s 
innovative FlexCache+ 
memory architecture was 
built for the future. Based on 
ALR’s award-winning 
FlexCache architecture, this 
64-bit dual-bus design 
incorporates an advanced 
“read and write back” 64-KB 
cache. FlexCache+ has been 
fine-tuned for optimum 
efficiency, especially when 
combined with an i486 
processor upgrade. 


Add ALR’s one year factory 
warranty, on-line technical 
support, and optional on-site 
service from Intel™ to round 
out one of the best PC invest¬ 
ments around. 


The PowerVEISA 33/386 - 
ready to meet today's needs 
and tomorrow's challenges. 


For more information on the 
PowerVEISA 33/386 and ALR's 
complete line of systems, please 

caiu 1-800-444-4ALR 


ALR 

\\\ Advanced Logic Research, Inc. 


9401 Jeronimo Irvine. California 92718 
(714)581-6770 FAX: (714) 581-9240 


ALR <s a registered trademark and PowerVEISA is a trademark of Advanced Logic Research, Inc AST and AST Premium are registered trademarks of AST Research Inc. Intel. 386.1386. and i486 are 
trademarks of Intel Corporation AT is a registered trademark of International Business Machines Corporation. 
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6.0 AND COUNTING! 

Integrate sophisticated features 
into your Microsoft C and QuickC 
applications with 

C TOOLS PLUS/6.0™ 

C TOOLS PLUS version 6.0 is filled 
with many advanced routines for 
developing high-powered C applica¬ 
tions, including; virtual, stackable 
menus and windows with full mouse 
support and optional 
“drop shadows”; multi- 

E le virtual pop-up 
elp screens; a min¬ 
iature multi-line 
editor for gathering 
user responses in a 
robust fashion; a 
single function cal) 
which can move, resize, 
and promote a window or 
menu on top of all others; the 
ability to update covered windows 
automatically when they are written 
to; support for EGA, VGA, and 
MCGA text modes including 3Q-, 43-, 
and 50-line modes; support for the 
enhanced (101/102 key) keyboard. 

All this and more for only $149! 

C TOOLS PLUS/6.0 also contains 
functions for writing interrupt 
service routines; creating pop-up 
memory resident applications; 
general memory “peeks” and 
“pokes”; access to the DOS PRINT 
utility; as well as many other 
genera] utility functions and 
macros. 

COMPLETE PROFESSIONAL 
PACKAGE. 

Blaise Computing's function 
libraries offer easy to use solutions 
to your programming needs. You 
get source code, complete sample 
programs, and a comprehensive 
reference manual with extensive 
examples. Supports QuickC and 
Microsoft C 5.0 and later. 

30 DAY GUARANTEE. 

If during the first 30 days you are 
not completely satisfied, well 
refund your money. 

Other powerful products front Blaise 
Computing 

C ASYNCH MANAGER™ $189 

A3YNCH PLUS™ $189 

VIEW232™ $189 

POWER SCREEN™ $149 

Turbo C TOOLS™ $149 

POWER TOOLS PLUS™ $ 149 

Call today for more information 

(800) 333-8087 
BLAISE COMPUTING INC, 

2560 Ninth Street, Suite 316 
Berkeley, CA 94710 
(415)540-5441 

FAX (415) 540-1938 


Trademarks art? 
property of their 
respective holders. 
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O T L I 


G H T 


Growth, Change, 
and 3-D Interfaces 



A new source 
of European computer 
information, and 
a “virtual environment ” 
expert 


T his month we throw the spot¬ 
light on our London-based se¬ 
nior editor, Colin Barker, who 
works on our international cov¬ 
erage. (BYTE's International section is 
sent out to almost 130,000 readers 
worldwide,) He will also help make sure 
that the nest of us are aware of the exciti ng 
things happening around the world. 

Before coming to BYTE, Colin was 
the editor of DEC Computing , the leading 
British magazine focusing on products 
from DEC. Before that he spent some 
time as editor of Which Computer?\ one 
of the leading British microcomputer 
magazines. 

Colin is based in McGraw-Hill’s new 
offices in Wimbledon, And, although he 
is officially based intheU.K., Colin will 
be spending a good amount of time hop¬ 
ping around Europe, digging out the 
most important news and developments. 
He can be reached at BYTE/McGraw- 
Hill, Wimbledon Bridge House, 1 Hart- 


field Rd., Wimbledon, London SW19 
3RU S UK, 

Virtual Environments 

On another topic, we are pleased to have 
an article in this month's State of the Art 
section by Scott S. Fisher, the foremost 
authority on virtual environments (see 
“Living in a Virtual World” on page 
215). Virtual environments provide you 
with a way to enter three-dimensional 
space in your computer and interact with 
it, “one on one,” 

From 1978 to 1982, Scott was a mem¬ 
ber of the Architecture Machine Group 
at MIT, where he helped develop the As¬ 
pen Movie Map surrogate-travel video¬ 
disk project and several stereoscopic dis¬ 
play systems for teleconferencing and 
telepresence applications. His current re¬ 
search focuses mainly on stereoscopic 
imaging technologies, interactive display 
environments, and developing media 
technology to represent "first-person” 
sensory experience. 

As director of the Virtual Environ¬ 
ment Workstation Project at NASA's 
Ames Research Center, Scott's objective 
is to develop a multisensory “virtual en¬ 
vironment” workstation to be used in 
space station teleoperation, telepresence, 
and automation activities. As we look for 
more creative, efficient, and realistic 
ways of establishing interfaces between 
us and our machines, the virtual envi¬ 
ronment provides an alternative to the 2- 
D space of a flat screen. ■ 
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At last, an assistant that 



SSiaS*** 


follows your directions 


Why pay more for a 100% 
autorouter? 

Compare the features and 
performance to packages costing 
five times more. HiWIRE-Plus and 
the Auto router for HiWI RE-PI us 
sell for $895 each. Both have a 
no-nonsense, 30-day money- 
back guarantee. With unlimited, 
toll-free, no-charge technical 
support. 

Let HiWIRE convince you that it 
makes a great assistant. Call us 
toll-free at (800) 742-6809 today 
and put HiWIRE-Plus and the 
Autorouter for HiWIRE-Plus to 
work for you tomorrow. 


100% autorouting. 

The autorouter for HiWIRE-Plus 
rips-up, reroutes, and with appro¬ 
priate design rules, racks up 
Wouldn’t it be great to 100% completion, 

delegate your routing? D Forget gridded routers. This 
You can! We know your time is autorouter places vias and traces 
valuable. That’s why Wintek anywhere your design rules 

pioneered comprehensive and allow. With 1 -mil resolution, 
affordable CAD packages for IBM G Vary trace width and spacing for 

individual networks. Route 1,2, 
3, or more tracks between 1C 
and connector pins. 

□ Set up boards from 1 to 250 
layers, up to 60" x 60". 

□ Specify shape, size, and type 
of vias, layer-by-layer: through- 
hole, blind, buried, micro. 
Specify via types for individual 
networks. 

□ Use fewer vias and layers than 
comparably priced autorouters. 

□ For use on your IBM PC, XT, 


package. 


Wintek Corporation 
1801 South Street 
Lafayette, IN 47904-2993 
Fax: (317) 448-4823 


it works long hours, without super- AT, PS/2, or compatible with Phone: (317) 742-8428 or 


vision or errors. 


640K RAM. 


(800) 742-6809 


Australia; Wintek Software, Phone (OS) 2720028, Fax (08) 3733145 


Europe: RlVA Ltd, England, Phone 0420 22666, FAX 0420 237000 / Brazil; Comtcro, Phone (11) 289-7193 / Japan: BEST, Phone: (03) 374-1161, FAX (03) 374-9450 
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Superior performance in all < 


Like your friendly neighborhood 
mailman, you can always count on 
Microsoft to deliver Because no matter 

what kind of 
system you're 
currently us¬ 
ing, we offer 
the best word 



And, quite frankly, we’re not the 
only ones who think so. 

Word for Windows'* 1 our graphics- 

' ‘ ib( 


processing 

application. 


based PC program, was rated the best 
word processor by InfoWorld. While its 
character-based counterpart, Word 5.0, 
was given Software Digest’s highest 
rating. There’s a Word 5.0 for XENIX, 
too. And last, but not least, Word 4.0 
for the Macintosh* which also received 


Customer inside fhe 50 United States, calf (800) 541-1261 Dept. L02 hi Canada* call (410) 67,1-7653- Outside the US and Canada, call (206)882-8661 © 1990Microsoft Corporation All rights m 
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lvironments is our motto, too. 


SoftwareDigest’shighestovera\\ratmg. 

But while they’re considered 
superior individually, few people real¬ 
ize how well our Words work together. 
They not only read and write to each 
other, but to other programs as well So 
file sharing couldn’t be easier. 

And switching from your exist¬ 
ing program is also painless, thanks 
to context-sensitive, on-line help and 


complete file conversion capabilities. 

For more information about 
the Word family, including our soon- 
to-be-released OS/2 version, call us at 
(800) 541-1261, Department L02. 

We’d ask you to write, but mail 
carriers work hard enough already. 

Microsoft 

Making it all make sense - 


mft and the Microsoft toga are registered trademarks and Making it all make sense is u trademark of Microsoft Corporation. Macintosh is a registered trademark of Appk Computer Inc. 


























Windows 3.0 is a 
landmark product that 
will have a profound 
effect on everything 

I n last month’s cover story, BYTE 
senior editor (and Windows expert) 
Jon Udell introduced Windows 3*0, 
explaining what it is and how it fits 
into the spectrum that starts at vanilla 
DOS and ends with 32-bit OS/2. There is 
much more Windows coverage this 
month, focusing on applications; and 
we’re planning additional special cover¬ 
age in August. Why all the fuss? 

Because of this: We expect end users 
and corporations to flock to Windows by 
the millions. The ripple effects of those 
millions of copies of Windows will, in 
turn, be felt in almost every corner of the 
desktop computing world. 

Jon has been using prerelease versions 
of Windows 3.0 since last year, and 
based on that extensive experience, he’s 
come up with a staggering list of the im¬ 
plications of Windows. Here are a few 
highlights from his notes: 

286 Systems: Windows 3.0, not OS/2, 
is the solution for the installed and still¬ 
growing 286 base. Windows delivers to 
286 machines the three key benefits that 
it was originally thought OS/2 would 
provide: large memory, multitasking, 
and intertask protection. Windows 3.0 5 s 
cooperative multitasking and memory 
management rescue the faster 286 ma¬ 
chines from obsolescence and make 
them^for many home and business 
uses—a reasonable and very inexpensive 
choice. 

386 Systems: Although Windows 3.0 is 
a 16-bit product, it’s going to sell a lot of 
32-bit hardware. A 386 running Win¬ 
dows, equipped with a Super VGA board 


EDITORIAL M Fred Langa 


The Software 
Story of the Year 


like the Video Seven VGA (640 by 480 by 
256 pixels) and a slew of Windows 3,0 
applications, is arguably the most cost- 
effective and versatile desktop machine 
you can buy today. Windows 3.0 inherits 
the rich library of existing Windows soft¬ 
ware, all of which runs much better 
thanks to Windows’ ability to run itself 
and its applications in extended memory. 
This makes the 386 very attractive rela¬ 
tive to a Mac II: functionally comparable 
and considerably cheaper. 

Macintosh: Windows 3.0 may actually 
boost sales of Mac systems and software 
because Apple will almost certainly have 
to lower prices to compete against in¬ 
creasingly Mac-like, inexpensive DOS/ 
Windows boxes. Lower prices mean that 
more people will be able to afford Macs. 

Memory: As people get used to multi¬ 
tasking and to more powerful applica¬ 
tions, adding that extra 2 or 4 megabytes 
of RAM really starts to make sense. The 
relationship between added RAM and 
added productivity will become much 
more linear for lots of folks. 

Networks: Windows 3.0 includes excel¬ 
lent support for a variety of networks, in¬ 
cluding LAN Manager, Novell NetWare, 
3Com, and Vines. Smaller fry, like 
LANtastic and Grapevine, will almost 
certainly join the party as well. With 
good drivers, Windows is better than 
OS/2 or Unix at hiding much of the com¬ 
plexity of using a network—and, unlike 
the Mac, Windows encompasses many 
hardware sources. Expect the combina¬ 
tion of Windows and a network to be¬ 
come an overwhelming standard in many 
corporate settings, 

Graphics: Windows 3.0 removes previ¬ 
ous limitations on memory and color 
management, and it also provides single- 
driver simplicity (no more having to jug¬ 
gle a pile of separate application-specific 
drivers). Expect Super VGA and power¬ 


ful graphics accelerators/coprocessors to 
proliferate. 

Software: Windows will finally allow 
DOS systems to perform well in previous 
Mac strongholds like desktop publishing, 
presentation graphics, and image pro¬ 
cessing; watch for developments there. 
In fact, demand for all Windows 3.0 ap¬ 
plications will be intense; that, in turn, 
will fuel demand for more and better 
software development tools. 

Watch for additional growth in DOS 
extender products. Windows 3.0 is itself 
a DOS extender; that is, while relying on 
underlying DOS services, it gives appli¬ 
cations access to extended memory. 
Windows will become the premier DOS 
extender, but it won’t kill the other ones. 

The forthcoming DPMI (DOS Pro¬ 
tected Mode Interface) specification pro¬ 
vides hooks so that DOS-extended pro¬ 
grams built with the Phar Lap Software, 
Rational Systems, or Ergo Computing 
toolkits can run and multitask under 
Windows 3,0. If this comes to pass, 32- 
bit applications like AutoCAD 386, built 
with Phar Lap tools, will theoretically be 
able to run in 32-bit mode using a flat 
memory model, yet they’ll be able to co¬ 
exist with Windows 3,0. 

In the DBMS arena, Windows is a 
great platform for the client half of dis¬ 
tributed applications. Windows will be a 
front end to NetWare, OS/2, Unix, and 
mainframe database servers. Tools like 
SQLWindows (for the interface develop¬ 
ment) will be hot, as will Windows im¬ 
plementations of network protocols like 
TCP/IP for bridging DOS/Windows ma¬ 
chines across a variety of network archi¬ 
tectures. 

Windows 3.0 is a landmark product 
whose effects we’ll all be living with for 
years to come. Things just got a whole lot 
more interesting. 

—Fred Langa 
Editor in Chief 
(BIXname “flanga”) 
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New Ibrbo C++ Professional 


When the object 
is programming 



Programming 


(OOP) is programming in the ’90s. It's the 
next step after structured programming 
and is the best way to write applications. 

So Borland combined the power of OOP 
with the efficiency of C to produce new 
Turbo C++ Professional 

And Turbo C++ Professional is the first 
Turbo-charged native code C++ compiler 
that brings Object-Oriented Programming 
to your PC. Since Turbo C++ Professional 
also compiles ANSI C code, you can be pro¬ 
ductive with C now, and move to C++ at 
your own pace. 

Environment ++ 

The best compiler deserves the best envi¬ 
ronment, and our new Programmer’s 
Platform” environment makes you more 
productive. It features overlapping win¬ 
dows and mouse support. And sports a new 
multi-file editor, an integrated debugger, 
and a smart project manager. Its advanced 
open architecture lets you integrate the 
tools you need to feel right at home. 

VROOMM adds room 

VROOMM” (Virtual Runtime Object- 
Oriented Memory Manager) lets you break 


the 640K barrier. Just select the application 
code you want to overlay, and VROOMM 
does the rest—swapping modules on 
demand. It's fast, easy, automatic. 

Another + 

Turbo C++ Professional gives you all the 
tools you need to build fast, reliable C++ 
programs. 

Turbo Debugger® 2.0 debugs your 
object-oriented programs. This powerful 
new version is the first and only debugger 
to support reverse execution. Letting you 
step backwards through your code to find 
the bugs you might have missed. 

New Turbo Profiler,” the world's first 
interactive profiler, displays histograms of 
your program’s performance. With it, you 


TURBO C++ 

■ 

PROFESSIONAL 
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can easily spot execution bottlenecks, and 
see where improvements or redesign of 
your code will yield maximum performance 
gains. 

And Turbo Assembler® 2.0 lets you 
replace time-critical segments of your code 
using the world’s fastest MASM-compatible 
assembler. 


Turiio C++ Professional Compiler 

■ C++ conforming to AT&T’s 2.0 
specification 

■ C++ class libraries 

• Full ANSI C compiler 

■ VROOMM overlay manager 

■ Complete documentation and tutorials 

Programmer's Platform 

■ Open architecture for integration of 
your own tools 

■ Overlapping windows with mouse 
support 

■ Multifile, macro-based editor 

■ Smart project manager provides visual 
MAKE 

■ Integrated debugging and hypertext help 

Turbo Debugger 2.0 

■ Class hierarchy browser and inspectors 

■ Reverse execution provides "true” undo 

■ 286 protected-mode and 386 virtual-mode 
debugging 

■ Keystroke record and playback 

NEW Ibrbo Profiler 

■ Displays histograms of program 
execution 

■ Tracks call history, overlays, interrupts, 
file I/O 

Ibrbo Assembler 2.0 

■ Multipass assembler with NOP squish¬ 
ing and 486 support 


Special Introductory Offer 

The suggested retail price for Turbo C++ 
Professional is $299. % ($199.® for 
Turbo C++). For a limited time, Borland 
is offering its dealers and distributors spe¬ 
cial introductory discounts * So be objec¬ 
tive, and SEE YOUR DEALER or call 
Borland** at 1-800-331-0877 now! 


BORLAND 


Code: MC68 


■Oiler expires Ji#y 31. 1990 Q t -rule supplies ftl One pom in Uftfed Slves and Canada only. ■’Special Sscuunts ta Itq-slurufl lita C* dwtiws he avsiable Pain Ealand. Mm antes la: Bcclasid. P.D. Bd.< 660001.5£ells Way. GA 9606J-OOQ1 
for rotes oulsde Dm lift. all 436-6300 Tmtra C++. Vbd Debnuger. Tutu Flatter and Tuitn faSunttfa are frademata a repslersd irattemrks of Bvland ktenalipiifc Inc Gown'll * 1990. BnrUril IrJeraitaid. Ire An tights rasavad. BI-1333 




riWfl Al nn R&fiA&r C#rvrr« f'/trA /DF A I FPV* dJ\ 







Fly in bigger skies. 



The 1& M MultiSync and 20 >r 5D monitors. 

Our largest high-resolution color monitors. Digitally controlled, (he ID supports VGA through IQ£& x Tfi& t the 5D f up to 1280 x 1021,. 


It’s a matter of space. And pace. 

Your ideas could use as much of both as they can get. Which is why 
you should consider upgrading to one of our larger MuitiSync ' 8 moni¬ 
tors. Then you can add the best graphics accelerator you can find. The 
MultiSync Graphics Engine" Board, to name one prime example. 

Together, they’ll increase your system’s productivity immensely, by 
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Computers and Comm umcal ions 















On afterburner 



We’re talking more windows. More words. More detail. 


Above all, more speed. 


Interested? Call 1-800-FONE-NEC for technical information. Or 
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1-800-826-2255 for literature. In Canada, 1-800-268-3997. We’ll show 


you how to give your productivity a major boost. 


FJur MultiSync Graphics Engine Board. Uses SQMFIz TMS 3&Q10 graphics processor to accelerate software applications as much as 900%. 


allowing you to put far more information on your screen, far faster. 
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Introducing die Panasonic KX-P4455 Laser Partner with Adobe* 
PostScript.* 1 

It will bring a polished, professional look to everything you print 
A new persuasiveness to all your communications. 

Now you can enhance every proposal, every report, every memo with 
multiple fonts, varied type sizes, even graphics rotated and scaled to fit. 

All at up to 11 pages per minute, and with superb print quality. 

You get all die features you need to get the most out of PostScript,.. 
standard. Features like dual-bin paper cassettes, and interfaces for MS-DOS,* 
UNIX* and Appletalk,* standard. 

In fact, you’ll find this a surprisingly affordable way to make a little 
publishing history of your own. For more information, and details on 
now to get up to $475.00 worth 

of fee Adobe typefaces, call Printers. Peripherals, Computers, 
toll-free 1-800-742-8086, Copiers, TSpemiters and Facsimiles 
extension 190. 


Panasonic 


Office Automation, 



A 


* PostScript, LaserJet, UNIX, Marin tosh and Appletalk, MS‘DOS and Diablo are registered trademarks of 
Adobe Systems Inc., Hewlett-Packard inc., AT&T, Apple Computer Inc., Microsoft Corp., and Xerox Corp., 
respectively. 
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Aren't you glad Windows 
and OS/2™ aren't the only 
ways to multitask and 
window on the PC? 

It's all very well to look 
at ads with screen after 
screen of colorful graphics 
and new programs. But the 
brutal truth is that these 
environments require 
extensive, expensive hard¬ 
ware upgrades for 80% of PC 
users. Not to mention new or 
upgraded software. 

It all adds up to $1,200 to 
$2,500 per PC—and that's for 
the hardware and software alone. To say 
nothing about a major investment in the 
time it will take to learn new ways of 
working. 



Introducing 
DESQview 2.26. It 
gives you greater 
productivity by 
multitasking more 
programs. 

The latest generation of 
DOS programs is getting better 
at using memory. Lotus 1-2-3 
v2.2 and Release 3, Metro, Free¬ 
lance, Microsoft Word, Auto¬ 
CAD 386, Ventura Publisher 
Professional—all are smarter 
about using memory. And 
DESQview 2.26 makes them 


DESQview lets you run all these programs in multiple windows and multitask 
them—all without major modifications to f/rr computer you oum rtoiu. And without 
replacing or even upgrading your favorite programs, 


If all you want is enhanced productivi¬ 
ty from your PC, that's too high a price. 

DESQview does it all. 

For less. 

DESQview runs the programs you 
know and love in multiple windows, 
multitasks them and even lets you choose 
whether or not to use a mouse. And it does 
it all today. In fact, 

DESQview's been doing 
it for over four years 
now. 

People all over the 
world are using 
DESQview to manage 
customized work environments like those 
pictured here, They are using it to cut and 
paste data between programs running in 
multiple windows, running sorts and 


recalculations in the background, and 
they're operating in text and graphics 
modes in windows side-by-side. 

With no drama, no fireworks and no 
huge memory or disk space requirements. 

In fact, DESQview runs on 80386, 
80286 and even 8086 and 8088 PCs. Its 
low memory overhead means you 
don't have to buy a faster computer to 
compensate for the demands of a 
complex, memory-hungry 'graphical' 
operating system. 


work even better. 

Mice are steadily becoming more 
popular, and v2.26 provides improved 
support for mouse menus within windows 
At the same time, for those who just aren't 
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Some of DESQview's recent awards. 



And because DESQview builds on and 
extends DOS, it's based on the most robust, 
stable operating system available for your 
computer. 

Plus, you don't give up any flexibility 
in choosing programs. Not only docs 
DESQview run virtually all DOS programs, 
it runs most Windows programs as well. 

No wonder major corporations all over 
the world have chosen to standardize on 
DESQview. 


comfortable with mice, it also provides 
much greater flexibility for assigning and 
reassigning special keys within windows. 

Our users asked for more support for 
3270 and other terminal emulation. 
DESQview v2.26 has it. 

You asked for support for a wider 
range of hardware: CD-ROM, scanners, 
comm ports, etc., v2.26 has it. 

And you asked for help in handling 
troublesome TSRs. DESQview helps 
straighten them out. 
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77re vast majority of programs run in DESQview—even Windows 2.0 programs! 
And soffit? programs take special advantage of DESQviciv to enhance their opera¬ 
tion. FNN NewsReat and products using Spreadsheet Solutions' @D V 'Hof links', 
for example, use windowing, multitasking and interprogram communications ♦ 


Quarterdeck's family 
of products is 
designed to enhance 
the way you work. 

At Quarterdeck Office 
Systems, our philosophy has 
always been to increase your 
productivity in logical, econom¬ 
ical steps—not to reinvent a 
system that's already working 
for you. 

Our best known product is 
DESQview, which now has over a 
million users. 

And hundreds of thousands of 
people use our QEMM, the expanded 
memory manager for users of 80386 PCs 
and IBM PS/2 1 " models 50 and 60 that 
makes it easy for your programs to break 
the 640K memory barrier. 

Our newest products. Quarterdeck 
Manifest and QRAM help you understand 


and optimize the critical first megabyte of 
your PC's memory. 

Manifest does for memory what PC 
Tools Deluxe does for disks. It guides you 
'under the hood' of your PC, showing how 
your memory is being used; even which 
parts of RAM are faster. You'll see where 


TSRs, utilities, drivers and 
buffers work, and find all 
the pockets of idle memory. 

QRAM is our memory 
optimizing utility. It lets you 
move drivers, TSRs and 
other utilities out of 'lower' 
memory and into idle 
memory locations 'up high! 
giving your programs as 
much as 130K more elbow 
room. And QRAM makes it 
easy to optimize your 
memory— even if you've 
never used anything beyond 
1-2-3 before. 

Quarterdeck products help you get the 
most from the software and hardware you 
own today. 

To find out more about our family of 
productivity enhancement products, write 
to Quarterdeck at the address below, or 
contact your local authorized dealer. 



Quarterdeck Office Systems, 150 Pico Blvd., Santa Monica, CA 90405 USA (213) 392-9851 Fax: (213) 399-3802 


DESQview System Requirements: [BM Personal Computer 
and 100% compatibles (with 8086,8088,80286, or 80386 
processors) with monochrome or color display; IBM Personal 
System/2 • Memory: 640K recommended; for DESQview 
itself G445K ■ Expanded Memory (Optional): expanded 
memory boards compatible with the Intel Aboveboard; 
enhanced expanded memory boards compatible with the 
AST RAM page; EMS 4.0 expanded memory boards 


• Disk: two diskette drives or one diskette drive and a 
had disk * Graphics Cad (Optional): Hercules, IBM 
Color/Gmphics (CGA). IBM Enhanced Graphics (EGA), IBM 
PS/2 Advanced Graphics (VGA) * Mouse (Optional); Mouse 
Systems, Microsoft and compatibles • Modem for Auto¬ 
Dialer (Optional): Hayes or compatible * Operating System: 
PC’DOS 2.04.0; MS-DCS 2MJ • Software: Most PC-DOS 
and MS-DOS application programs; programs specific to 
Microsoft Windows 1.03-11, GEM 1.1*3,0, IBM TopView 1.1 


• Media: DESQview is available on either S-V-i" 1 or 3- 1 ft 
floppy diskette. 

Trademarks are property of their respective holders: IBM, 
OS/2, PS/2, Interleaf, TopView, Lotus, 1-2-3, Metro, 
Freelance, AutoCAD, Ventura Professional Publisher, PC 
Tools Deluxe, Intel, Above Board, AST, RAMoage, Hercules, 
Mouse Systems, Hayes, Microsoft Windows, Microsoft Word, 
GEM, FNN NewsReal, Spreadsheet Solutions. 
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THE MODGRAPH GX-2386 ULTRA VGA PORTABLES 



" 1 * 


Up to^ 
Mg^tes 
U RAM 


• 386/33 MHz 


Power 


• 1024x768 


Resolution 


• 256 Colors 


• 3 16-Bit 


Expansion 


Slots 



GX-2386 COLOR 


The Modgraph GX-2386 PCs are the only 1024 X. 
768 resolution, 256 color, Ultra VGA portables 
available today. Powered by an 80386 processor 

compromise por LablHK- ” —— ______ 

Both GX-2386 - 
come equipp" 


All the power and features of a high-resolution, high-powered desktop PC are built into these 
true portables. No other portable offers this combination of power, resolution, and 
expandability, built into an attractive package at a very attractive price. 


GX-2386 MONOCHROME 


internal hard disk drives up to 100 MBytes, 
and built-in 5.25" 1.2 MByte and 3.5" 

1.44 MByte diskette drives. Also offered are 
external monitor outputs, 1 parallel and 2 
serial ports, a choice of 8.5" Sony color or 
9" monochrome flat CRT and optional 
80387 math and WEITEK 3167 coprocessors. 




Call toll-free: 1-800-327-9962 for further information. 

Dealer/Distributor 
VAR/OEM 
inquiries invited 



149 Middlesex Turnpike 
Burlington, MA 01803 
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Microbytes 


Research news and industry developments shaping the world of desktop computing 

Edited by D. Barker 


Microsoft Puts New Spin 

R emember when OS/2 was going 
to kick DOS right off the 
desktop—sometime during Lhe early 
1990s? Well that tune has been 
changing lately, particularly with the 
interest given Windows 3.0, and even 
Microsoft isn’t singing it anymore. 

In a recent interview with BYTE, 
Microsoft’s Steve Ballmer, vice 
president of systems software, said 
that the company is “trying to kick 
off a new perception of OS/2.” He 
christened OS/2 with a new nick¬ 
name; Windows Plus. That designa¬ 
tion is a far cry from what we used 
to hear, which was, in effect, that 
Windows was “OS/2 Minus.” 

The new OS/2 and the new Win¬ 
dows will have the same user inter¬ 
face, Ballmer said, but OS/2 will 
have better security features, better 
memory protection, and the ability to 
function as a LAN peer rather than 
just a client. 

What Ballmer and other Microsoft 
officials have been suggesting is that 
Microsoft (and, presumably, IBM) is 
increasingly viewing Windows as the 
primary graphical environment for 
individual PC clients, while OS/2, 
running at the server level, will 
provide a more robust superset of 
Windows’ capabilities for large 
networked applications. Applications 
software houses are adopting this 
approach, too, with even holdout 
Lotus Development committing to a 
Windows-compatible 1 -2-3. 

This change can be traced to two 
new capabilities for OS/2 that were 
officially announced recently. Micro¬ 
soft said that at some point in the 
future, perhaps late this year, OS/2 
will be able to run Windows pro¬ 
grams directly. In other words, you 
won’t have to run Windows applica¬ 
tions under OS/2’s DOS compatibility 
box. With this capability, any 
Windows application would be able 
to run directly under OS/2 just like a 
regular OS/2 program. In practice, 
OS/2’s new capabilities would mean 
that Windows applications could 
swap data with other Windows or 
Presentation Manager (PM) applica¬ 
tions through OS/2 Dynamic Data 


on Windows, OS/2 

Exchange channels or the clipboard, 
thus eliminating migration penalties 
between the operating systems for 
end users and facilitating networked 
applications involving programs 
written for both environments. 

Microsoft says that this capability 
will be available in a future edition of 
OS/2 version 2, Ballmer says that it 
could appear in the version that will 
show up by the end of this year, but 
the company does not want to 
commit to that date. 

The second and related capability 
is a new Software Migration Kit that 
could greatly simplify for developers 
the task of porting Windows applica- 
Lions to OS/2. Using a concept 
similar to Mierografx’s Mirrors—in 
fact, parts of the technology, though 
not the code itself, were licensed 
from Micrografx—this kit provides a 
set of libraries that developers can 
link into Windows applications to 
map their Windows calls into PM 
calls, Microsoft hopes that using this 
kit will slow performance down by 
no more than 10 percent. 

Some industry observers have 
complained that Microsoft has failed 
to differentiate Windows from OS/2 
in a manner understandable to users. 
Ballmer’s comments changed that 
situation in an unexpected way: For 
the first time, instead of hearing OS/2 
touted as an end-user operating 
system (which, of course, it can still 
be) or that the user’s CPU and 
memory configuration should 
determine which operating system to 
install, Microsoft appears to be easing 
into a client/server model at the 
operating-system level. Software 
companies that develop DOS applica¬ 
tions are adopting that approach, too. 

This positioning will help OS/2- 
based LAN Manager and SQL 
Server, but the biggest beneficiary 
will be the corporate computer 
manager with an installed base of 
hundreds or thousands of 286-based 
machines; Now, the pressure to 
convert from DOS to OS/2 on every 
desktop has lessened considerably. 

—Rich Malloy 

continued 


NANOBYTES 


Now that the legendary new 
Windows has arrived, where is it 
going next? Some people at 
Microsoft hope to squeeze if into 
ROM and have computer makers 
pop the chips onto their mother¬ 
boards. The company has put DOS 
into ROM (and Digital Research 
has done the same with DR DOS). 
There’s “no magic” involved in 
getting the graphical environment 
into ROM, according to Rich 
Abel, Microsoft’s group project 
manager for Windows. But 
considering the amount of RAM 
that Windows 3.0 requires, some¬ 
body might want to put in a call to 
Black stone. 

Not every big software company is 
doing the omniplatform thing. 
Borland president Philippe Kahn 
says that the company will develop 
languages and applications for 
DOS, Windows, and OS/2 but has 
no plans to design new Macin¬ 
tosh or Unix packages. The 
company wants to write software 
that is used by people, not by other 
machines, he says, “Our goal at 
Borland is to deal on the client 
side [of the client/server model J; 
user tools and development tools.” 

Smallness has been such a theme 
in Microsoft CEO Bill Gates’s 
public comments lately that you’d 
never know he heads a software 
company that’s anything but small. 
Gates told some users group 
representatives during a late-night 
session that he was unimpressed 
by a competitor’s boast in an ad¬ 
vertisement that it has 35 program¬ 
mers working on a product, “It 
takes a small team to do it right,” 
Gates said. “When we started 
Excel, we had five people working 
on it, including myself. We have 
seven people working on it today, 
and at the maximum we had 15 
people working on the program. 
There’s too much that needs to 
work together to have so many 
people spread out on a program.” 
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ICI ImageData, a British com¬ 
pany that makes the substrate used 
in floppy disks, is working on a 
new type of optical media. Id's 
4-mm LaserTape, based on a 
technology developed jointly by 
Sony and Hitachi, uses a technique 
called holographic tag recording 
to pul I trillion bytes of data in a 
single package just slightly bigger 
than a digital audio tape cartridge. 
A company official said that the 
compatible drives will be able to 
access any piece of data in an 
average of 28 seconds. 

Computer users have been 
hesitant to accept optical storage 
devices because they represent a 
“totally new market, 1 ' says Jim 
Jones, Hewlett-Packard marketing 
development manager for optical 
drives. “One percent of the 
world's data is stored on disk, 2 
percent on tape, 5 percent on 
microfiche, and 95 percent on 
paper only," Jones says. It's that 
95 percenl that represents a “new 
opportunity," he says. 

Peripheral Land (Fremont, CA) 
has designed a Macintosh R AM 
drive with its own 68020 processor 
acting as the disk drive controller. 

It runs about 500 times faster than 
a normal hard disk drive, allowing 
up to 1000 disk accesses per 
second and 6-MBps data transfers, 
PLI says. Bui be prepared to dig 
deep into your pockets: An H-MB 
RAM drive costs $6995; a 108- 
MB version costs $60,000. But for 
a network server where speed is 
critical, for example, this RAM 
drive could be cost-effective. 

The new version (3.1) of Tim¬ 
buktu from Farallon Computing 
(Emeryville, CA) lets a user at 
one Macintosh observe and control 
multiple Macs on a network 
simultaneously. This capability is 
actually a form of groupware. 
Using Timbuktu, multiple users 
can work on a document at the 
same time. Timbuktu also allows 
voice communications over the 
same phone line as the PhoneNet 
network* FaralIon’s Tom Reilly 
said the company's ambition is to 
fully integrate voice mail and E- 
mail over networks. 


Motorola’s I/O-Driven Media Processor 
Built to Handle Color Graphics, Stereo Sound 


I f industry evangelists are right that 
images and sound will be a big pan 
of computing, systems are going to 
need more power than what they have 
in their general-purpose CPUs* 
Motorola thinks it has the answer with 
its new 96002 FPU* a 32-bit chip 
designed to handle the furious 
calculations and frenzied data shut¬ 
tling involved in generating colorful 
graphics and stereo sound. The new 
processor “is not so much a CPU as a 
chip to deal with real-time, continuous 
I/O," said Garth Hillman, applications 
manager for Motorola's digital signal 
processor operations (Austin, TX). 

The 96002 is a successor to 
Motorola’s 24-bit 56001 DSP (used in 
the NeXT Computer), but the design¬ 
ers have built in an FPU (conforming 
to the IEEE-754 standard) to deal with 
the calculations required by three-di¬ 
mensional graphics and algorithms for 
realistic imaging. At ihe core of the 
750,000-transistor chip are four 
devices: an ALU; a program-control 
unit; a dual-channel DMA controller, 
which can work on two data transfer 
tasks at the same time: and an address- 
generation unit* 

These execution units and the 
96002’s six on-chip memories (three 
ROMs, three RAMs) are connected by 
eight 32-bit buses (five data, three 
address), with a bandwidth of 266 
million bytes per second. Motorola 
says. With all these execution units, 
memories, and high-speed buses, 
Hillman said, the chip can process 10 
operations in one instruction cycle. 

Motorola has designed the 96002 to 
work as an “attached processor," Hill¬ 
man said. It’s meant to handle all the 
chores related to media processing in¬ 
stead of the host CPU (e.g., a 680x0 or 


80x86), The chip has two 32-bit ports 
on opposing sides, by which the 
processor can directly send and 
receive commands to and from other 
processors* Using these two ports, a 
designer could string multiple 96002s 
in linear arrays or in symmetrical 
blocks, Hillman explained. 

Because the chip can appear to gen¬ 
erate images and sound simultane¬ 
ously, Motorola says, it will be perfect 
tor multimedia computing machines* 
However, the 96002 could also find a 
place in graphics engines, scientific 
imaging systems, color laser printers, 
and communications devices. 

Motorola says that computers and 
boards using the new “Media Engine" 
will arrive later this year* The first 
company to introduce a 96002 product 
is Ariel (Highland Park, NJ), which 
offers an add-in board called the MM- 
96 for AT compatibles. 

Motorola has started offering 
samples of the 96002. The first 
version has a clock speed of 33 MHz; 
a 40-MI Iz model is in the works. The 
price for a 33-MHz model is $750. 
Motorola says that price will tumble; 
Collins pointed out that the 56000 
DSP came out in 1987 at $500 and 
now sells for $56* 

Until now, building a system that 
can manipulate realistic graphics and 
CD-quality audio required multiple 
chips dedicated to those different 
media* Motorola has developed one 
device that can handle the billions of 
computations involved in audiovisual 
operations. The 96002*5 dual-bus 
approach represents “where DSP is 
going to head," said Ariel president 
Anthony Agnello. “People who write 
algorithms are insatiable for power*" 
— D. Barker 


Mac Developers Finally See System 7.0 


A pple Computer promised to 
deliver System 7.0, its major 
revision of the Mac OS, during the 
summer of 1990. But the winter of 
1991 is a more accurate projection. 
Apple finally distributed an alpha 
version with the System 7.0 develop¬ 
ment kit, on CD-ROM, to independent 
developers in May. Apparently 
realizing that software designers can 
make or break the new Mac OS, 

Apple officials used the Worldwide 


Developers Conference to convince 
them that System 7,0 will be worth 
their investment* 

In addition to a totally revamped 
Finder shell (which, among other 
things, will actually find a file based 
on user-supplied search criteria), the 
new system software will support an 
interapplication communication (1 AC) 
protocol. I AC will allow implementa¬ 
tion of a publish/subscribe mechanism 

continued 
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It takes less to crack C and 
Assembler than you’d think. 



Microsoft QuickC 


Microsoft QuickC Compiler 
witli QuickAssembier 


With new Microsoft' QuickC and QuickC 
with QuickAssembier,™ mastering the hard-core 

stuff is so easy it’s almost 
criminal. You see, the 
Quick environment in¬ 
cludes what we call the 
QuickAdvisor, an inter¬ 
active, hypertext manual 
that furnishes answers 
on demand. As in on-line. 
While youte programming 
QuickC Compiler and 
QuickC with QuickAssembier 
also include the new language features found in 
the Microsoft C 6.0 Professional Development 
System. So you’ll find yourself in quite a powerful 



position. And, at the same time, you’ll be assured 
of upward compatibility with both of these prod¬ 
ucts’ professional counterparts. 

Which means there’s no need to trash any 
of your existing code. 

Plus, with the QuickC with QuickAssembier 
Development System, C and Assembler are totally 
integrated. Ensuring easy access to the features 
you need to develop powerful applications. 

To find out how easy it is to tap C and 
Assembler or to upgrade, call (800) 541-1261, 
Dept. L9L You’ll find we offer the right combination. 

Micmsoft 

Making it all make sense' 


Customers inside, the 50 United States, (all (800) 5411261, Dept. L91. In Canada, call <416) 673 7638 Outside the US. and Canada . call (206) 8828661. © 1990 Microsoft Corporation All rights reserved. Microsoft, the Microsoft logo and QuickC are regts 
tered trademarks and Making it alt make sense and QuickAssembier are trademarks of Microsoft Corporation. 
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Being in live market for a new computer 
system is like being a spectator at a high 
stakes poker game. You're trying to pick 
the winner from the manufacturers gather¬ 
ed round the table. They're all betting as 
if they held five aces. So how do you tell 
who's bluffin’ and who's got the winning 
hand? 

Take a look at Gateway 2000's cards. 


Our royal flush consists of five fully- 
loaded, high-performance machines (plus 
a 12 MHZ 286 that wouldn’t fit in our 
hand) at better prices than the competition’s 
stripped-down models. 

Then compare Gateway 2000‘s standard 
features and services: Two diskette 
drives, a 5.25“ 1.2 Meg floppy and a 3.5" 
1.44 Meg diskette drive, are standard 


Due to the volatility of the DRAM market, all prices subject to change 


1 E *-iturn 


1 — —.mu 


-~ VOAfell 1 31 

b t . ' * J . \i< 

J 











OF PERSONAL COMPUTERS... 
YOU HAVE A WINNING HAND! 




High capacity/high speed hard disk drives 
and controllers are standard Two Megs 
RAM on 286 and 386SX systems, 4 Megs 
RAM on 386 and 486 machines are 
standard 1024 x 768 VGA Color Monitor 
is standard All systems can be custom 
configured to your specifications 30-day 
money-back guarantee One-year warranty 
on parts and labor Toll-free technical 


support for the life of your machine Free 
Federal Express shipment of replacement 
parts Bulletin board support Free 
on-site sen ice to most 
locations in the country. 

For price, quality and 
service. Gateway 2000 
has an unbeatable 
combination. 


Call Gateway 2000 and youre the 
winner. No bluffin'! 



G\//:u\v2(xx) 

" Yau w got a friend m the busmens ." 

800 - 523-2000 


610 Gateway Drive • North Sioux City. South Dakota 57049 • Telephone 605-232-2000 * Fax 605-232-2023 
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Rembrandt, who was sometimes 
too broke to buy new brushes, 
would have liked these guys. 

Delta Tarj Software (Sunnyvale, 
CA) has come up with a 24-bit 
color painting program for the 
Macintosh that costs only $99. 
Color MacCheese offers full- 
color picture manipulation, 
regardless of screen depth; 
waterpaint-like blends and wash 
effects, like some of the higher- 
priced art packages; antialiasing 
on objects, so that their edges 
look less jagged (this feature 
requires 32-Bit QuickDraw); full 
support of color printing through 
Apple's LaserWriter 6.0 driver; 
and a help window that displays 
explanations of the tool icons or 
menu selections when you put the 
pointer near them. As for the 
name, a Delta Tao official said 
that the people there wanted to 
develop a “cheesy little color 
paint program," 

Apple Computer recently 
lowered the price of its Macin¬ 
tosh Portable by $1000. A model 
with one floppy disk drive and l 
MB of memory retails for $4799; 
with a 40-MB hard disk drive, it 
costs $5499. According to 
marketing manager Dave 
Rothschild, the price cuts are 
Apple's response to new products 
designed to compete in the Mac 
“laptop” market, including the 
Outbound Laptop System from 
Outbound (formerly Wallaby), the 
Road E Kit from Macadam Com¬ 
puters, and the Stealth Laptop 
from Colby Systems. Response to 
the cut was generally determined 
by religious affiliation: Mac users 
said it was a good move, and 
users of IBM-type systems said it 
was still too expensive. 

Advanced Micro Devices (Sun¬ 
nyvale, CA) and Vitesse Semi¬ 
conductor (Camarillo, CA) are 
working together on high-speed 
circuits for data communications. 
The gallium-arsenide chips will 
be pari of “gigabit-speed connec¬ 
tions between computers,” an 
AMD official said. The initial 
joint product will be chips for 
electronic interfaces to optical 
systems, the companies said. 


that can, for example, update informa¬ 
tion within an existing document when 
information changes on another linked 
document. The ability to use and 
recognize I AC events will be the 
hallmark of System 7.0applications 
but will certainly require developers 
to rewrite their existing applications. 

Some of the anticipated features of 
System 7.0 are not yet being released 
to developers; one of these is the 
AppleScript language, intended to 
allow users to customize their environ¬ 
ment at a fairly high level. And a few 
features promised at last year's 
developers conference will not appear 
in System 7.0, including asynchronous 
SCSI protocols (perhaps Apple is 
waiting for the final implementation of 
SCSI-2) and the new Print Architec¬ 
ture. Apple personnel said that there 
wasn't time to implement these 
functions. “We had to decide what 
was of the most importance,*' one said. 

Although Apple states that System 
7.0 will run on any Mac with 2 MB of 
RAM and a hard disk drive, quick 
tests of the alpha version showed it to 
be unacceptably slow on any machine 
other than a Mac II. Apple could fix 
this speed problem before issuing the 
final software, however. 

The question for developers then 
becomes whether or not it will be 
worth their time and money to revise 
their programs. Apple is trying hard to 
get them motivated, if not intimidated; 
one company official even said that “if 
you don't go the System 7.0 route, 


M ajor high-technology vendors 
and users have banded together 
to formulate an open software stan¬ 
dard for expert systems. The standard, 
which they expect will be used in new 
expert systems later this year, is 
designed to facilitate interoperability 
among knowledge-based programs 
that run on different hardware and 
operating-system platforms. 

The Initiative for Managing 
Knowledge Assets was founded by 
DEC, Texas Instruments, Carnegie 
Group, Ford Motor Company, and US 
West. IMKA has just begun to 
develop the code that it says will be 
used to write a new generation of 
expert-system software. 

Those new expert systems are 
expected to run on many major 
operating systems, including Unix, 


you’ll be out of the Mac software 
business in a few years.” Developers 
at the conference were generally 
positive, if somewhat confused. 

Regardless of how many Mac 
software companies migrate to System 
7.0, compatible programs will be 
delayed, because developers can’t 
really get started until they have a beta 
version of the operating system to 
work with. Delays could be further 
extended because System 7.0 is very 
complex, involving memory manage¬ 
ment of multiple tasks and inter¬ 
process communications (IPC). One 
veteran Mac programmer, Yung 
Harvill, said he tears that users will be 
reluctant to upgrade to System 7.0 
until their favorite applications run 
smoothly under it. 

Many existing Macintosh software 
products will not be compatible with 
System 7.0, said Harvill. who devel¬ 
oped Paracomp’s Swivel 3D program 
and also worked on VPL Research's 
DataGlove. “A lot of older products 
fiddled with the high memory bits/' he 
said, “and those won’t run on System 
7.0/' Macintosh software vendors will 
have to establish “more formal 
relationships" with each other, Harvill 
said, since interprocess communica¬ 
tions will require integration of 
programs from different vendors. 

Nevertheless, Harvill said he looks 
forward to System 7.0. “The virtual 
memory and IPC features will really 
help us,” he said. 

— Nick Baran and Larry Loeb 


OS/2, arid VAX/VMS, and on all 
types of machines, from mainframes 
to personal computers. The programs 
will not run on DOS-based machines, 
however. 

The new software will allow expert 
systems residing in many facilities and 
on different computers to access and 
analyze data residing anywhere else in 
the organization, said David Fawcett, 
manager of expert systems at Ford. 

For example, Fawcett said, a design 
engineer using a CAD/CAM worksta¬ 
tion equipped with an expert system 
based on the new standard will be able 
to import “knowledge” from a 
different type of computer located at a 
remote production facility, allowing 
the designer to access information on 
manufacturing specifications or even 

continued 


Standard Would Enable Expert Systems to 
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New FoxPro 

Classic Beauty. Legendary Power. 

A Higher Standard in Relational Databases. 


Introducing FoxPro. The only relational 
database management system that combines 
astonishing performance with a sleek interface 
of amazing power and beauty. 

■ FoxPro offers all the elegance and accessibility of a 
graphic-style interface, yet operates at the stunning 
speeds possible only with character interfaces. 

■ FoxPro is so easy to learn and use, even beginners 
can become productive immediately; yet it's powerful 
and sophisticated enough to satisfy the needs of the 
most demanding developers and power-users. 

■ FoxPro gives you choices instead of limits: use a mouse or a 
keyboard; type commands or use the object-oriented interface; run 
in one window, or hundreds. 

■ FoxPro is so efficient, it runs in a 512K PC-XT, yet it's able to take 
advantage of the speed, expanded memory and extended video 
modes of the most advanced machines available. You don't even 
need a graphics card or special windowing software. 

Nothing is Faster 

Fox Software products are famous for their unmatched execution 
speed. FoxPro extends that tradition. 


FoxPro is up to eight times faster than dBASE IV — 
more than 15 times faster than dBASE HI PLUS! 

And that blazing speed translates into unprece¬ 
dented power. Now you can efficiently process gigan¬ 
tic databases with hundreds of thousands —even 
millions—of records. 

Protecting Your Investment 

With FoxPro, your existing FoxKA$E + or dBASE 111 
PLUS programs will run perfectly—first time, every 
time, no excuses. And FoxPro is language-compatible 
with dBASE JV. 

But FoxPro doesn't stop there. It has over 140 language enhance¬ 
ments not found in any version of dBASE. We've outdone ourselves 
bv adding more than 200 language extensions vou won't find in 
1-oxBASE-K 

Best of all, FoxPro opens up whole new worlds for your applications 
by letting you move them onto a variety of different platforms. 

The Tradition Continues 

Fox Software is committed to excellence—our products prove it. 

We've been producing superb database management software since 
1983. And our products for both the PC and the Macintosh continue 
to win awards worldwide. 






We've taken everything we know 
about software engineering, data¬ 
bases and interface design, and 
focused it into one remarkable 
pro duct—Fox Pro, 

FREE Demo Disk 

But don't just take our word for it. Try 
FoxPro for yourself, and see what the 
higher standard of database manage¬ 
ment can do for you. 

Call (419) 874-0162 now to get your 
free demo disk. Or ask for the FoxPro 
dealer nearest you. One look, and 
we think you'll agree: Nothing Runs 
Like The Fox. 


FoxBASE+ Users: 
Call About Our Liberal 
Upgrade Offer! 


System Requirements; Fox Pro oper¬ 
ates in 512 K RAM (64 OK f^^mtettded) 
with MS/PC-DOS 2,0 or greater and 
an 8086/808#, 80286 or 80386 micro¬ 
processor. For op.fimutH performance, 
FoxPro takes complete advantage of any 
available EMS (expanded memory) ora 
math coprocessor 

Tradeniark/Owner: FoxPro , t&jcBASE + l 
Fox Software; dBASE IU PLUS , dBASE 
iV/Ashton-Tate . 


Pox Software 

Nothing Runs Like The Fox. 

Fox Safi ware. Inc. (419) 874-0162 
134 W, South Bound an FAX: (419) 874-8678 
•B&rryshurg, Ohio 4355 1 Telex: 6503040827 FOX 
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S malltalk/V® PM. 

Think of it as a bold , 
“sea t-of-t he-pants” solution 
that cuts to the heart of the 
OS/2 Presentation Manager 
cojnplexity challenge. Thus 
unlocking the potential of this 
powerful operating system. 

With die introduction 
of Smalltalk/V PM, object- 
oriented programming 



Introducing Smalltalk/V PM. The 
to fulfill the promise of OS/2. 


moves out of the realm of mystery 
and into a new era of breakthrough 
applications that promises to be of 
legendary proportions. 

OS/2 PM is designed to push 


“user friendly” to a whole new level 
of sophistication. If you compare it 
to an orchestra, OS/2 has capabili¬ 
ties no ordinary assemblage of in¬ 
struments has ever dreamed of 


Is The Most Important Part Of Your 
Developer’s Kit Missing? 

OS/2 PM offers you a powerful, rich environment 
loaded with advantages like a Graphics Program¬ 
ming Interface (GPI), a LAN manager, multitask¬ 
ing, SQL, just for starters. And all of these 
components are accessible in a standard way using 
Smalltalk/V PM through Dynamic Link Libraries 
(DLLs). Combined with DDE (Dynamic Data 
Exchange), you can call and exchange data with 
other PM services or applications. Seamlessly. 
Now developers can write truly reusable compo¬ 
nents, which greatly increases their value. And 
you’ll find Smalltalk/V PM the perfect “glue” 
between applications written in other languages. 



possessing. Yet to tap 
its potential, OS/2 
PM demands a con¬ 
ductor capable of true 
genius. That conduc¬ 
tor is Smalltalk/V 
PM. 

You’ll find Small- 
talkA r PM a perfect 
language for repre¬ 
senting and manipu¬ 
lating high-level 
information. Because 


you go from designing to prototyp¬ 
ing to delivering a completed appli¬ 
cation in one seamless step, you 
cleanly avoid the old costly “crash 
and burn” delays so common with 
languages bom in the age of main¬ 
frames. 

UNLEASHING THE AWESOME 
POWER OF OS/2 PM 

Smalltalk/V PM. It helps stop 
the natural drift toward vaporware 
so common in software develop¬ 
ment today. It lets you dive right in 
and get to the creative parts with¬ 
out the usual grunt work. For ex¬ 
ample, if you want to ignore the 
complexities of understanding 
OS/2 PM details you can immedi- 























Gordian Knot. 

A legendary case 
of complexity. I t 
had baffled and 
stymied the best 
minds of the 
ancient world 
until Alexander 


the Great cut 
through the 
convoluted 
challenge with 
one bold, swift 
stroke of his 
sword. This 
“ se a t- o f- th e-p a nt s” 
solution set in 
motion the 
prophecy that 
whoever 
unraveled the 
knot would one 
dav rule Asia. 


"THIS IS THE RIGHT WAY 
TO DEVELOP APPLICA¬ 
TIONS FOR OS/2 PM. 

OS/2 PM is a tremendously 
rich environment, which 
makes it inherently complex. 
Smalkalk/V PM removes that 
complexity, and lets you con¬ 
centrate on writing great pro¬ 
grams. Smalltalk/V PM is the 
kind of powerful tool that will 
make OS/2 the successor to 
MS/DOS." 

Bill Gates, Chairman 
Microsoft Carp. 


fi 


ast, seat-of-the-pants way 



Smalltalk V PM 


THE FIRST 
FULLY-COMPILED 
SMALLTALK 
Because Smalltalk/V 
PM is fully compiled 
it provides you with a 
more responsive envi- 
torment than ever 
before. Now you'll be 
able to generate 
stand-alone applica¬ 
tions (.EXE). 


ately start creating without any 
limitations on your efficiency. 

However, if you’re the curious 
type, we have tools called browsers 
to help you fathom the masterpiece 
called OS/2 PM, You’ll also find 
our incremental program develop¬ 
ment capability and push-button 


debugger simplifies ap¬ 
plication development 
and gives you instant 
response when you im¬ 
plement an idea. Our 
extensive user manuals 
and tutorials have 
earned us high praise. 

SMALLTALK/V PM. 
THE TALKING HAS 
ALREADY STARTED. 

“Digitalk’s Smalltalk/V PM is a 
masterful implementation of a clas¬ 
sical object-oriented programming 
language and a state of the art 
graphical user interface. Any pro- 

Smalltalk V 



grammer struggling with the com¬ 
plexities of Presentation Manager 
should take a close look at this 
product.” 

Charles Petzold , Contributing Editor, 
PC Magazine 

“Digitalk’s Smalltalk/V PM is 
dazzling! This product makes Pre¬ 
sentation Manager pay off.” 

JeffDuntemann, Contributing Editor, 
Dr. Dobbs Journal 

“Smalltalk/V PM is an ex¬ 
cellent tool for rapid deliv¬ 
ery of prototypes which 
have all the functionality 
and user interface of a com¬ 
plete PM application.” 

Richard A. Landsman , 
System Architect, Lotus Development 

“Smalltalk/V PM from 
Digitaik is the greatest! This is an 
incredible product.” 

J.D. Hildebrand 
Editor-in-Chief Computer Language 


THE BEST PM INVESTMENT 
YOU’LL EVER MAKE 

Smalltalk/V PM $499,95 

Prices and information on these and 
other Digitaik products are available 
on request; 

Smalltalk/V, Smalkalk/V 2 86, 
Smalltalk/V Mac 


Smalltalk/V A product of Digitaik Inc. T 
9841 Airport Blvd., Los Angeles, CA 
90045. For information or to find a dealer 
near you call: 

1 - 800 - 922-8255 
1 - 213 - 645-1082 

CompuServe 71361,1636 
FAX 1-213-645-1306 

SmaJJtalk/V is a registered Trademark of Digits Ek Inc. 
Prices subject to change without notice. 

Other product names are trademarks Of registered 
trademarks of their respective holders. 
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After tackling the nuclear- 
triggered geopolitical situation 
with Balance of Power, noted 
game designer Chris Crawford 
has taken on an even more 
complex subject: the earth's envi¬ 
ronment, Balance of the Planet is 
a simulation program meant to 
illustrate the interrelationship 
between humans, industry, and 
Mother Earth. You play the 
United Nations High Commis¬ 
sioner of the Environment, The 
game starts in 1990; you have 
until 2035 to straighten out the 
mess. Be prepared for bad results: 
Poor policies can contribute to 
starvation, flooding, and a host of 
other woes. The simulation is not 
easy; we know one technical 
editor who, in the course of a 
weekend, wiped out the world 
nearly half a dozen times before 
determining which industries to 
tax and which objectives to fund. 
The program is available for Macs 
or PCs; it’s $49.95 from Accolade 
(San Jose, CA), 

When it comes to user interfaces, 
there's too much “breakfast 
cereal market ing,” said depart¬ 
ing Apple Products president 
Jean-Louis Gassee in a recent 
speech to Mac users. “We talk 
about windows and menus and 
magic-this and hyper-that, Soon 
well have the user interface 
equivalent of cola wars,” 

DuPont Imaging Systems (New¬ 
ark, DE) has designed a hardware/ 
software package that gives 
Macintosh users access to Unix 
through the Mac interface and 
file system. The new MacBlitz 
coprocessing board ($9995) uses 
a Clipper C300 RISC processor 
running at 50 MHz. 

WordPerfect (Orem, UT) has 
just started beta-testing its word 
processor for OS/2 Presentation 
Manager and expects it on the 
shelves in November. The 
company will provide its OS/2 
drivers for the hundreds of 
printers now supported by DOS 
editions of WordPerfect, The 
company says that it's committed 
to a Windows version but doesn’t 
think it will be ready until 1991, 


financial data that might affect the 
design. 

The code for the new standard is 
being built using C and C++ and will 
employ an X Window System-based 
user interface on all platforms. The 
expert systems based on the standard 
will be compatible with Structured 
Query Language-based database 
systems, the developers say. 

Ford and US West plan to start beta 
tests of software using the new code in 
the fourth quarter of this year. Testing 


of more-advanced software versions is 
scheduled to start in the fourth quarter 
of next year. 

Cooperation between the companies 
is limited to the development of the 
new software code. Each partner will 
be allowed to use the code to produce 
and market its own knowledge-based 
expert systems, IMKA is looking for 
new recruits, including foreign firms, 
to contribute funding or technical 
expertise, 

— Rob Calem 


Sharp Plans Better-Looking Color LCD This Year 


A lthough Sharp and NEC are now 
selling portable computers with 
flat-panel color displays, both compa¬ 
nies admit that the screens leave 
something to be desired. The color is 
washed out, and the viewing angle is 
restricted 

But that picture could change soon. 
Sharp Electronics (Mahwah, NJ) plans 
to have a color 10-inch LCD panel 
available to OEMs by the end of 
September. The color screen could 
appear in portables by early 1991. The 
new Sharp display uses the same 
active-matrix technology as the 
Macintosh Portable but adds 512 
colors and VGA resolution. 

Active-matrix color LCDs are now 
used in tiny TVs and have been 
heralded as the display technology of 
the future. But poor manufacturing 
yields have made panels larger than 
about 6 inches across unreliable and 
prohibitively expensive. The difficul¬ 
ties of making even a monochrome 
active-matrix panel accounted for 
much of the delay in the Macintosh 
Portable. 

The new thin-film transistor (TFT) 
Sharp screen represents two innova¬ 
tions. First, each pixel is backed up 
with two transistors, so if one fails, 
another is there to lake its place. 


Second, the company has a new 
manufacturing line that uses laser 
repair equipment; defective transistors 
can be fixed or removed before the 
display leaves the plant. 

The Sharp TFT screen has a total of 
921,600 pixels, or three for every 
point of a 640- by 480-pixel VGA 
array (one each for red, green, and 
blue). The quality difference between 
the TFT screen and the passive-matrix 
display in the Sharp Multi-Color 386 
is striking; The TFTs colors are 
bright, rich, and solid, and the hori¬ 
zontal viewing angle is a wide 120 
degrees. 

The panel uses a lot of juice—about 
12 watts, including hot-cathode 
backlighting—so for the time being, 
it's practical only for AC-powered 
machines. It also weighs 2V5 pounds, 
or about half as much as some entire 
notebook computers. 

Sharp estimates that its color LCD 
panels will cost five to 10 times as 
much as a conventional monochrome 
LCD. This could make for an expen¬ 
sive computer, but Sharp, which plans 
to use most of the displays itself, 
thinks that it can produce a model in 
the $10,000 range, or for about the 
same price as the Multi-Color 386. 

—Andy Reinhardt 


First of Fatter Floppy Drives Finally Arriving 


H igh-capacity floppy disk drives 
have been something of a Holy 
Grail in the personal computer 
business, but for end users the search 
could be winding down. Q/Cor 
(Norcross, GA), a Quadram spin-off, 
says that it has started shipping floppy 
disk drives that can pack 21 MB onto 
special Scinch media. The Stor/Mor 
drives are based on Brier Tech¬ 
no l ogy 1 s Fie x tra s ub s ystem, w hie h 


uses a proprietary closed-loop servo 
tracking scheme to boost disk capac¬ 
ity. Flextra was announced more than 
a year ago and has been in testing 
since then. 

Stor/Mor drives have an embedded 
SCSI controller and are shipped with 
an interface board for IBM PC 
compatibles. An external unit for ATs 
lists for $895, an internal for ATs is 

continued 
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I our customers expect software that works. 
I All the time. The key to software quality is 
I exhaustive testing. It’s also an engineer’s 
I worst nightmare. But it doesn't have to be. 
I Because now you can automate your soft- 
ware testing. 

Introducing the Atron Evaluator. The first and 
only non-intrusive automated PC-based software 
testing tool. 

The Atron Evaluator automatically runs your soft¬ 
ware regression testing programs. All of them. All 
day. All night. Giving you thoroughly tested, higher 
quality software, 

The Atron Evaluator is hardware-based, And since 
it’s non-intrusive, software behavior is tested with¬ 
out the risk of alteration. Once your tests have run, 
you can refer to automatically generated test reports 
to double-check test results. 

The Atron Evaluator saves time. And time makes 
you money. Development cycles are shortened, so 
your software gets to market sooner. And while your 
test programs are running, you can be more produc¬ 
tive. Start a new project. Or go home. 

For more information about the Atron Evaluator, 
call us at 1-800-283-5933. And put an end to your 
worst nightmares. Automatically. 
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In Europe, contact: 

Elverex Limited, Enterprise House 
Plassey Technology Park, Limerick. Ireland 
Phone: 061-338177 

QA Training limited, Cecily Hill Castle 
Cirencester, Glotioestershire, GL7 2 EE England 
Phone: (0285) 5888 


A Division of CADRE Tectmoiogies 

Saratoga Office Center 
12950 Saratoga Avenue 
Saratoga, California 95070 









Buy our IBM-compatible color 
printer and get this Mac-compatible 

color printer free. 


The new Phaser PX Color Printer from Tektronix. 

Only $7995 

The price is as much of a breakthrough as anything 
else. The Phaser PX offers PostScripManguage com¬ 
patibility and 300 dpi thermal-wax color that's brighter 
and bolder than that of pricey competitors. And not 
only can you hook it up to an office full of PCs via 
serial or parallel, but it will also accommodate any 


Macs that might come along. Automatically switch¬ 
ing from port to port to keep everybody happy. 

Add to that certified PANTONE** Color that can 
be printed on paper or transparencies, and you’ve got 
a color printer that will do more for less money than 
ever before. 

So call 1-800-835-6100, Dept. 11J to find out how 
to get your hands on the new Tektronix Phaser PX. 
Then you can kill two birds with one color printer. 


The New IfektronixPhaserPX' 

* Pantone, Inc.'s check-standard trademark for color reproduction and color reproduction materials Copyright © 1990 Tektronix, Inc. 















Buy our Mac-compatible color 

printer and get this IBM-compatible 

color printer free. 


The new Phaser PX Color Printer from Tektronix. 

Only $7995 

The price is as much of a breakthrough as anything 
else. The Phaser PX offers PostScript-language com¬ 
patibility and 300 dpi thermal-wax color that's brighter 
and bolder than that of pricey competitors. And not 
only can you hook it up to an office full of Macs via 
AppleTalk, but it will also accommodate the PCs and 


workstations that might come along. Automatically 
switching from port to port to keep everybody happy. 

Add to that certified PANTONE'"* Color that can 
be printed on paper or transparencies, and you've got 
a color printer that will do more for less money than 
ever before. 

So call 1-800-835-6100, Dept. 11J to find out how 
to get your hands on the new Tektronix Phaser PX. 
Then you can kill two birds with one color printer. 


Ihe New IfektronixPhaserPX 

All rights reserved. Phaser is a trademark of Tektronix, Inc, All other trademarks men honed herein belong to other companies. 
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MIPS Computer Systems (Sun¬ 
nyvale, CA) is designing a new 
workstation, currently called the 
RC628G, that will use the 
company's new R6000 RISC 
processor. This is subject to 
change, but the system will most 
likely come with 32 MB of main 
memory (expandable to 256 MB); 
address up to 4 gigabytes of 
virtual memory; use multiple 
VME buses; and have a 655-MB 
hard disk drive, a SCSI bus, and 
serial and Ethernet ports. The 
66,7-MHz R6000 processor can 
achieve single-cycle execution 
time for almost all instructions, 
MIPS says. 

National Information Services 

(Baltimore) is publishing Con¬ 
sumer Reports on CD-ROM . The 
“beginner's" collection dates back 
to January 1985; the advanced 
collection, which comes with 
more sophisticated search tools, 
dates back to January 1982, 
Annual subscriptions are priced at 
$445 and $695, respectively. 

Japan's Ministry of Interna¬ 
tional Trade and Industry will 
spend $46 million on its Fifth 
(feneration Computer Project 

this year, and $9,8 million on its 
distributed data-proeessing envi¬ 
ronment of the future, according 
to New Technology Week (pub¬ 
lished by King Communications, 
Washington, DC). M1T1 will 
invest $100,000 in neural network 
research, the newsletter said. 

Xircom (Woodland Hills, CA) 
has cut the price of its Pocket 
Ethernet Adapter by $100. The 
diminutive device, which works 
with IBM PC-compatible laptops, 
now sells for $595. 

Senior managers at the nation's 
1500 biggest companies aren't 
happy with the way their busi¬ 
nesses are using computer tech¬ 
nology, according to a survey 
conducted by Beta Research 
(Syosset, NY). Beta pollsters 
report that 52 percent of the 
senior managers polled said that 
their companies are not using 
computers and communications to 
their full potential. 


$795, and an external unit for Micro 
Channel machines is $995. The 
special disks cost $25 each, 

Flextra is one of several emerging 
technologies to cram greater amounts 
of data onto 3H-inch removable 
floppy disks. Most of the new drives 
are still months from reaching the 
market, but a 2.8S-MB-capacity model 
made by Toshiba and resold in the 
U,S. by Pacific Rim Systems could 
become the next step up from 1.44 
MB, Insite Peripherals says that it's 
redesigning its 20.9-MB Floptical 
drive (announced last year) for 
backward compatibility. The 
company’s current 1325 model will 
remain an evaluation unit only, and 
Insite’s first commercial product will 
be a 1-inch-high drive slated for next 
year. 

The Toshiba, Insite, and Brier 
systems all use new barium-ferrite 
disks manufactured by Maxell, 
Verbatim, and others. These disks 
have uitrafine metal particles and a 
smoother surface than conventional 
ferric-oxide disks, which lets them 
hold twice as much data per linear 
inch. In the Toshiba drive, which is 
compatible with existing 720K-byte 
and l .44-MB disks, the media is 
formatted with the same number of 

Little Guys: Bill Gates H 

S mall application programs and 
small software companies to 
develop them—that's a wave of the 
future, according to Microsoft 
chairman Bill Gates, Gates told the 
National Apple Users Group confer¬ 
ence recently that he bases his forecast 
on what he sees as a move away from 
large, mullifeatured application 
programs, like Word and Excel, to 
small, special-purpose programs that 
can work together. 

“Because things are fairly self- 
contained today, with simply cutting 
and pasting, you can have only these 
large applications. You can't have 
these nifty little tools that you pull in 


tracks, but each track has twice as 
many sectors. 

The Insite and Brier drives achieve 
their higher capacity by greatly 
increasing the number of Lracks on the 
disk. Since the head can be positioned 
very precisely, the tracks can be 
narrower and closer together. To 
encode track information, however, 
requires that the mass-produced 
barium-ferrite disks be specially 
formatted at the factory. As a result, 
the disks are more costly, and neither 
drive can read from or write to 
existing floppy disks. 

Brier's “twin-tiered tracking" 
involves storing data on two levels of 
the disk media. The bottom layer 
contains magnetic servo information 
that defines the location of the tracks, 
while the top layer holds data. 

Flextra disks have an unformatted 
capacity of 25 MB, or 21.4 MB after 
formatting. The servo tracks now 
written onto the disks are dense 
enough to support capacities of 50 or 
even 100 MB unformatted. Brier says, 
but getting to the higher levels will 
involve further technology refine¬ 
ments and new metal-powder disk 
media. Brier plans lo announce a 43.2- 
MB-capacity model “within the year.” 

— Andy Reinhardt 

is Good News for You 

to manipulate a little bit of data and 
then move that data onto another 
application,” Gates said. “With an 
architecture of small- to medium-size 
applications to attach to larger 
applications, we allow small software 
companies to provide specialized 
packages that will appeal to special 
audiences that the larger companies 
like ours cannot address.” 

The technology that will spur these 
new programs and small companies is 
the Dynamic Data Exchange channel 
in Windows and OS/2, which allows 
applications to easily exchange 
information. Gates said. 

—David Reed 


WE DON'T CARE IF YOU'RE BIG OR SMALL. We remember when some 
of the best ideas came from guys working in their garages. If you , your 
company, or your research group is working on a new technology or developing 
products that will significantly affect microcomputers and the way people work 
with them , we'd like to hear about it. Phone the BYTE news department at (603) 
924-9281. Or send a fax to (603) 924-2550. Or write to us at One Phoenix Mill 
Lane , Peterborough, NH 03458. Or send E-mail to “microbytes” on BIX or to 
"BYTE" on MCI Mail A/r electronic version of Microbytes, offering a wider 
variety of computer-related news on a daily basis, is available on BIX. 
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Come on, now—wo can't, do everything 
for you. We’ve produced a complete line of 
Canon* Laser Beam Printers for crisp lexl and 
stunning graphics. Wove given them features 
unmatched in their price range—such as 
built-in scalable typefaces that look great 
from the finest fine print to poster-sized 
headlines—with legendary Canon quality. 

But we can t tell you that what you need 
Is the compact size (and compact pried) of 
the 4-page-per-minuLe LBP*-4, You're Lite 
only one who knows how convenient its Id" x 
16" size and tpiiet operation would be on 
your home or office desktop. And how can we 
even guess what you'd do with the standard 
video interface for fast, high-resolution 
applications? 

We’re not going to insist that you should 
gel theLBP®-8 Mark 111™ for its 8-pprn speed, 
or for the ability to boost its standard 15MB 
all the way to 45MB. Sure, it can accept our 1C 
cards for additional typefaces and capabili¬ 
ties, but so can the others. 

Maybe you never need to print letterhead 
plus second sheets, or long unattended jobs. 
So why should we brag about the Mark MIT,™ 
with dual paper cassettes that can hold up to 
400 sheets? Just because it can combine 
portrait and landscape text? Big deal—that’s 
standard for Canon Laser Beam Printers. 

And unless you want the ultimate in 
capability anti convenience, you’d have no 
interest in the Mark IIIR' W with dual cassettes 
and duplex printing for newsletters, and 
lengthy reports. Even though, like the others 
(yawn), 11 supports all popular word-process¬ 
ing and DTP software. 

Visit your Canon dealer—call us toll-free 
at l-(800) 733-2900 for the one nearest you. 
We’ve done our part, w ith four Canon Laser 
Beam Printers that set a new standard. 

But the hard pari is up to you. 

Genuine Adobe® PostScript* is 
now available for the LBP-8 Mark 
ill Series printers. And it will soon 
be offered on the LBP-4 printer, as postscript 

■ 1 Software from Add* 


A print er driver kit is provided 

_free with each printer containing 

■■ === ■ all printer definition files currently 
available on diskette, plus com¬ 
plete installation instructions* 

Canon 

LASER BEAM PRINTERS 

Working To Improve Your Image; 

FromTopTo BoJ tom;LBP**-4. L BF* B Mark III™ LBF"»B Mark HIT™ LBP S -B Mark IIIF1™ 

AdoLie' PostScript'' ar>d line? PostScript logo are registered Trademarks gi Adobe 
Systems incorporated m l he US A 
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Letters 


and Ask BYTE 


Tales from the Archives 

While "‘Saving Space” by Steven J. 
Vaughan-Niehols (March) is quite infor¬ 
mative, I would like to make a few com¬ 
ments, Vaughan-Nichols says that "none 
of [the archiving programs] bothers to 
determine whether sufficient space ex¬ 
ists. . .before starting.” This is true but 
misleading. It is impossible to predict 
just how much space will be required for 
working files. The designer must walk 
the thin line between the possibility of 
the program running out of space and 
that of alerting the user that there is in¬ 
sufficient space when, in fact, there is 
enough. 

It is possible to check the fit as the pro¬ 
gram proceeds, or to break the job into 
two or more smaller pieces. But these ap¬ 
proaches also have problems—namely, 
slower compression time, and loss of an 
unerase utility to recover the previous 
archive. 

Vaughan-Nichols mentions that he has 
never been able to create a self-extracting 
archive using LHarc 1.13* 1 have been 
using that version for about eight months 
and have never had a problem with it. Not 
only does it produce archives that are 
typically within a few percentage points 
either way of the size of PKzip archives, 
but its self-extraction code adds only 
about 1300 bytes to the size of an ar¬ 
chive* It also does not require another 
file in the same directory—as PKzip 
1.01 does, contrary to its documenta¬ 
tion. LHarc cannot create a self-extract¬ 
ing archive if there is not enough mem¬ 
ory, while PKzip’s self-extracting 
archives work on machines with any 
memory size. Due to the convenience of 
LHarc’s self-extraction feature, I am 
currently using it for all my self-extract¬ 
ing archives. 

I use PKzip for almost all other ar¬ 
chiving because of its significant speed 
advantage over LHarc. I also use PKzip 
in its quick compression mode to back up 
data files and source code, since it is fast, 
compresses relatively well, and allows 
multiple file specifications. Another ad¬ 
vantage of PKzip is that it detects when it 
is running on a 386 and uses 386 instruc¬ 
tions for a significant performance im¬ 
provement* 

One final point. Zoo is not the only ar¬ 
chiving program available on more than 
one system. I use LHarc and ARC on a 



Unix machine, and I have heard of a 
Unix version of PKzip, 

Stephen M. Dunn 
Brampton, Ontario t Canada 

The Coke Standard 

You should have told Charles E. Green 
(Ask BYTE, March) that the computer 
industry is hard at work searching for al¬ 
ternatives to confusing technology. 

Sharp observers, for example, will 
have noticed the subtle shift toward the 
adoption of familiar objects as reference 
standards. Witness the clever use of 
Coca-Cola cans to define precise height, 
a move introduced simultaneously in the 
March BYTE by Flytech Technology 
(page 96) and Northgate Computers (fol¬ 
lowing page 40). The latter even went so 
far as to announce that it had broken the 
full-can height barrier (‘"standing not 
even as tall as America’s favorite diet 
cola”)* No doubt benchmarks will soon 


WE WANT TO HEAR FROM YOU. Please 
double-space your letter on one side of the 
page and include your name and address. 
Letters two pages in length or mtder have a 
better chance of being published in their en¬ 
tirety* Address correspondence to Letters 
Editor t BYTE, One Phoenix Mill Lane, Pe¬ 
terborough, NH 03458. 

Your letter will be read, but because of the 
large volume of mail we receive , we cannot 
guarantee publication. We also reserve the 
right to edit letters, h takes about four months 
from the time we receive a letter until we pub¬ 
lish it. 


codify this brave lead. Figures such as 
“ 1.678 cans,” ”4*238 cans 2 ,” or even (is 
it too much to hope for?) “0*0795 cans 
per second” will soon become common¬ 
place. 

It is disturbing to see that full stan¬ 
dardization still eludes us, as the two in¬ 
novators cannot agree on whether the cal¬ 
ibration standard should be Diet Coke or 
regular Coke. But an important first step 
has been taken, and I think it should be 
applauded, 

Peter Bolton 
New Smyrna Beach , FL 

Succession Crisis Revisited 
I found Bob Ryan’s “The Succession 
Crisis” (March) both informative and 
useful to those who are considering Unix 
and OS/2 as an alternative to DOS. I be¬ 
lieve that Ryan’s advice to postpone the 
Unix versus OS/2 choice until they both 
offer the range of applications found 
under DOS is well taken by those who 
can afford to wait. 

For those who must make the move in 
the near future, the situation is different. 
I'd like to point out some of the findings 
of a comparison between Unix and OS/2 
that Andrew S. Tanenbaum makes in his 
book Structured Computer Organization 
(Prentice-Hall, 1990): 

* Unix supports multiple users; OS/2 
supports one. 

* Unix is portable; OS/2 was designed 
specifically for the 286. 

* Unix has a linear memory model; 
OS/2 has a segmented memory 
model, 

* Unix supports virtual memory via 
paging; OS/2 supports it via 
segmentation. 

* Unix allows multiple links to a file; 
OS/2 does not. 

* Unix allows a collection of disks to 
be mounted on a single tree; OS/2 
does not. 

* Unix processes make system calls by 
trapping to the kernel; OS/2 processes 
make system calls by procedure 
calls through call gates. 

* Unix has only a single level of 
access—the file system; OS/2 also has 
I/O subsystems. 

* Unix has neither threads nor 
sessions; OS/2 has both. 

continued 
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Great Moments in C-Programmer History 



On the thirdday, He identified the need for an atfvaricetf productivity toot. 


I f you’re feeling overwhelmed by im¬ 
possible deadlines, don’t despair. 
Vermont Views™ 2.0 combines a menu- 
driven screen designer with a C library of 
over 550 functions to combat program¬ 
ming stress. 


Have Fun Again 

Using the Vermont Views Designer, you’ll 
visually create user interfaces in a fraction of 
the time required to code them. Include pull¬ 
down menus, window-based data-entry forms 
with tickertape and memo fields, scrollable 
regions, choice lists, context-sensitive help, 
and other state-of-the-art features. Quickly 
create and refine operational prototypes. Use 
DOS graphics without GUI hassles. 



You’ll enjoy interactive development 
without the limitations of 4GL’s. When the 
extensive capabilities of Wrmont Views don’t 
meet special needs, attach your own process¬ 
ing functions to menus, forms, fields, and 
keys. We’ve designed it so you won’t run into 
dead ends. 


A Better CASE 


A Universal Solution 


Rapid prototyping is the latest CASE tech¬ 
nology. But, with most systems, you must 
throw the prototype away when coding 
begins. With Vermont Views, the prototype 
becomes the application. Menus and data-en¬ 
try forms are usable in the final appli¬ 
cation without change. Names of functions 
for retrieving, processing, and storing data 
can be specified as the prototype is created. 
Notes can be attached to forms and fields to 
help you complete and document the appli¬ 
cation. Vermont Views objects are checked 
for validity when created, so integration and 
testing go more quickly. 


Endless Benefits 

Screen generators for most C libraries 
require you to modify generated source code 
to create a fully functional interface—after 
which you must work with the source code. 
Not so with Vermont Views. Designer forms 
and menus can incorporate the special capa¬ 
bilities of Vermont Views and still be revised 
interactively. You’ll reap productivity benefits 
throughout the software lifecycle. 

Free Test Drive 

Call for a free DOS demo copy of the 

Designer. See what you’ve been missing. 

Call 800-848-1248 

Fax 802-848-3502 

Please Mention “037” 


Create a single interface and port it among 

UNIX,XENIX,and 
VMS.UseWrmont 
Views with any 
database that has 
a C-language interface (most do). Include 
DOS graphics in text-based applications 
(optional). Create interfaces for any roman- 
based language. Develop safely on networks 
with our form-locking version. 


Sweet Music 

“This is the most complete, easiest to use screen 
package I have ever seen ...” —Jim Darragh, 
Commercial Logic, Inc 

“At a recent field staff meeting, we were able to get 
a consensus... using the Designer on a big screen 
TV. Changes can be posted real-time and a func¬ 
tioning prototype results... The form designer is 
GREAT. ” — Randy Jones, Beta Tester 


No-limit Trial 


Reduce stress by ordering Vermont Views 
now. There is no risk. Return it for a full 
refund—anytime. We believe in our product 



Vermont 

Creative 

Software 


Pinnacle Meadows, Richford, VT 05476 
Phone: 802-848-7731 Telex: 510-601-4160 
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Tanenbaum says that an even more im¬ 
portant factor is the widespread avail¬ 
ability of Unix source code, which al¬ 
lows Unix system developers to rapidly 
respond to technological changes. The 
source code for OS/2, on the other hand, 
is a guarded secret held by IBM and 
Microsoft. As an example, Tanenbaum 
points out that when RISC machines 
were introduced, Unix was the unani¬ 
mous choice of all the RISC vendors. 

Unix is over 20 years old, and it has a 
rich tradition and culture associated with 
it. A rich tradition and culture for OS/2 
has yet to be established. 

Rodney Adams 
Cambridge, MA 

Multimedia Wars 

I think Don Crabb has misled readers 
and given bad advice in “A Mac Me¬ 
lange” (March). The Macintosh is a rea¬ 
sonable platform for multimedia, pro¬ 
vided you have unlimited funds. It is 
expensive to provide the Mac with the 
functionality that the Amiga has right 
out of the box. The Amiga was designed 
as a multimedia (and multitasking) ma¬ 
chine, and if Crabb does not take it seri¬ 
ously, the people who are using it for dig¬ 
itized images, sound, music, full-motion 
video, and animation do. 

My advice to Crabb's readers is this: 
If you are interested in multimedia, by 
all means look at the Mac first. Then buy 
an Amiga. 

Dana S. West 
Columbus, OH 

East Europeans Seek 
Correspondents 

I am a 36-year-old electronics engineer. I 
work mostly on projects based on the 
Intel 8048, 8051, and 8096 single-chip 
microcontrollers for use in measurement 
and control. I would like to find someone 
with whom I can exchange letters on pro¬ 
gramming hints and hobby applications 
of these devices. 

Lubomir Matystak 
Point 581 
742 83 Klimkovice 
Czechoslovakia 

I have been a reader of BYTE for several 
years, and I profit greatly from your arti¬ 
cles on both hardware and software. I de¬ 
velop information-retrieval software 
under MS-DOS, OS/2, and Unix, and I 
try to capture the actual trends in soft¬ 
ware engineering with the help of your 
magazine. 

The changes here in East Germany 
have given me greater opportunities for 
sharing information with the internation¬ 


al community. This is why I am writing 
to you. I’d like to find a colleague to cor¬ 
respond with. 

I am 43 years old. My wife is a teacher 
of Russian and English, and we have a 
12-year-old daughter. In addition to my 
professional interests, I enjoy the cultur¬ 
al events that Dresden and Saxonia are 
known for (especially the concerts of the 
Staatskappelle and the exhibitions of the 
Semper Gallery). My wife and I are in¬ 
terested in English and American lit¬ 
erature. 

Dr. Peter Naumann 
Rosenbergstrasse 21 
Dresden 8021 
East Germany 

Thanks for the Unix Benchmarks 

I read Ben Smith’s “The BYTE Unix 
Benchmarks” (March) with great plea¬ 
sure. Someday, perhaps, BYTE will rou¬ 
tinely publish Unix-based performance 
figures. 

In principle, all BYTE benchmarks 
might be run simultaneously on one 
Unix system. The total real time would 
be longer because of multitasking over¬ 
head, but the per-process user and sys¬ 
tem CPU times should be the same as for 
successive, serial benchmark runs. 

The new BYTE shell-script approach 
should yield portability. However, there 
are pitfalls in the form of unknown but 
systematic errors in user time to search 
the PATH for the script’s executables. 
Below is the data for the old BYTE Sieve 
of Eratosthenes benchmark program, 
coded with times ( S ) system calls and run 
under shell timing (using The Santa Cruz 
Operation’s Unix 3.2 running on an IBM 
AT with an Intel Inboard). It ran 10 itera¬ 
tions to a maximum of 8191 (1899 
primes). The average user time in sec¬ 
onds (variation) of six trials on a quiet 
multiuser system is as follows: 

System call Time command 

C shell built-in time 0.508(0.04) 0.5(0) 

timex sieve 0.602 (0.16) 0.611 (0.16) 

/usr/bin/timex 

./sieve 0.468(0.01) 0.472(0.01) 

These results do not invalidate the 
BYTE shell-script approach for between- 
platform comparison, provided that all 
commands are invoked by a fully quali¬ 
fied path. 

John Michael Williams 
Senior Software Engineer 
Dazix, Inc. 

Redwood City, CA 

The time utility is not started until all 
paths and variables have been estab¬ 
lished and the test is ready to run. In the 


benchmark tests that return the number 
of loops (instead of a time), the timing 
routine is internal to the test itself and is 
not started until all the internal variables 
have been set for the specific test. Future 
tests for BYTE benchmarks will follow 
this later scheme, since there is no upper 
limit on performance that can be evalu¬ 
ated this way. 

We do, in fact, run some tests concur¬ 
rently, but with as much control as possi¬ 
ble. The system-load test incrementally 
increases the number of concurrent 
copies of itself that are running. This is a 
good indicator of how a system will per¬ 
form under a variety of process loads. 
The danger of running benchmarks when 
the system is in multiuser mode is that 
there are an unknown number of demon 
processes associated with being at the 
multiuser level. 

Although it is impossible to have abso¬ 
lutely all the variables dependent on the 
benchmarks, we think that it is important 
to try to reach that goal to cross-evaluate 
divergent Unix versions on the spectrum 
of Unix hardware. That doesn't mean 
that benchmarks are invalid when run in 
other than our standard way (e.g., sin¬ 
gle-user, no windowing, and full optimi¬ 
zation). Our tests can be used for evaluat¬ 
ing a single machine under different 
conditions. In this way, they become a 
tool for fine-tuning performance. 

—Ben Smith 

Don’t Tell AH 

I am appalled at Hugh Kenner’s review 
of that wonderful true mystery by Clif¬ 
ford Stoll, The Cuckoo's Egg (Print 
Queue, March). This wasn’t a review; it 
was a retelling of the whole story. How 
dare he “tell it all” and ruin the excite¬ 
ment of reading it and wondering, “What 
next? What next?” 

B. M. Hutchison 
Pendleton, OR 



CD-ROMs and Printers 

What does it take to install a CD-ROM 
drive in an XT or AT clone? Is a SCSI 
controller card necessary? Do different 
ROM drive manufacturers have different 
requirements? 

If you have a color printer, what is the 
best way to dump screen images for 
CGA, EGA, or VGA? 

A1 Sardello 
Boulder, CO 
continued 
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Here's what they say 
about Zortech C+ + 


" Zortech is a truly fine compiler...If you've 
been waiting for a major player to offer a 
professional C++ development system for 
OS/2 and Windows, as well as DOS, 
wait no longer... Zortech has it! ” 

Richard Hale Show, PC Magazine, p.38, March 13, 1990 

" Zortech C++ is one of the best MS-DOS 

products I've had the luck to use.I can 

highly recommend the Zortech 2.0 release.” 

Scott Robert Ladd, Dr, Dobbs Journal, pp. 64-73, Jonuary 1990 


Zortech has done a commendable job 
with C+ + 2.0 and I recommend it 
highly...The debugger is impressive...Get the 
Developers version...it's worth the money." 

Bruce Eckel, Micro Cornucopia, pp. 8-17, March 1990 

tT We have devoted virtually a full issue to evalua¬ 
tion of C Compilers . * * . it’s an easy choice. We 
pick ZORTECH ” 

1 D. Hilderbrand, Editor, Computer Language, p. 7, May 1990 


AT&T™C+ + V2 
Specification 

/Multiple Inheritance 
/ Type Safe Linkage 
/ Pointers to Members 

Compiler Features 

/ Native code compi/er with 
seporofe global optimzer 
/ improved MSC Source 
Level Campotibitify 
/MS Windows™ Compatible 
/ CodeView™ Compatible 
/ Post Graphics Library with 
C++ interface 


C+ + Source level 
Debugger 

/Also Debugs C 
/Assembler Debugging 
with access to registers 
and memory. 

/ 16 Debugging Windows 
/ Multiple Statement Lines 
/ Break/Trace/Wotchpoints 
/ Duo! Monitor Support 
/Full C+ + name 
onmang/ing for easy use 
/ Block memory write protect 

C++ Tools Classes 


/ Easy to use T5R functions 
/ Standard Library Source 
Code included with 
Developer's Edition 
/Seamless UM/EMS 
Support via new handle 
pointers or directly via 
EMS library functions. 
/Full MS Mouse Library 
/ OS/2 Compiler Option 
/ 99% ANSI C Compatible 
/ Improved code size/speed 


/25 C+ + Classes with full 
source code 

/ Includes new Text User 
Interface Classes 
/ Event Queue, BCD Maths, 
Linked Lists, Money, DOS 
error handling classes, 
text windows and editing 
classes, virtual arrays r 
time and date handling, 
directories and filenames, 
interupf vectors, etc,. 


PRICES 

C + + Compiler $199.95 
C + + Debugger $1 49,95 
C + +Tools $149.95 

Library Source S149.95 
Save $200 - Get the 
Developer's Edition for 
only $450 (includes all the 
above items). 

OS/2 Option $149.95 
C++ Video $499.95 


USA: Zortech Inc. 

4-C Gill Street 
WOBURN MAO 1801 
Voice: 617-646-6703 
Fox: 617-643-7969 

EUROPE: Zortech Ltd. 

1 06-108 Fowls Street 
LONDON SE18 6LU 
Voice: 44+ 81-316-7777 
Fox: 44+ 81 -316 413S 


"ANNOUNCING V2. 7" 

640K Memory Barrier Smashed! 


• New VCM™ (Virtual Code 
Manager) technology 

• New Rational DOS Extender 
technology for compilingf 
debugging massive programs 

• New Virtual C++ Source 
Level Debugger requires only 
4k RAM! 


• New Remote Debugging via 
serial port 

• New Powerful Environment 
with Browser 

• New Completely Revised 
St Expanded C+ + Tools 

• New Improved Compiler 
Optimization 


Zortech VCM™ for DOS 

With Zortech's Virtual Code Manager (VCM) you can compile standard 
MS-DOS applications containing up to 4Mb of cede, VCM is a sophisticated 
virtual memory system that dramoticoiiy improves performance over 
conventional overlay methods ; Naturally, our debugger understands VCM too! 


Rational™ DOS Extender Technofogy... 

Version 2, ? incorporates this new technology for compiling and debugging 
really big programs on 286, 386 or 486 based PCs. You can also use V2.1 
together with Potiono! Systems DOS Extender (purchased separately) to 
produce your own applications which can access memory beyond the 640k 
DOS limit. 


C++ Debugger in 4k RAM! 

Zortech's Virtual C+ + Source Level Debugger con now locate itself in extended 
memory on 386 machines. This requires only 4K of conventional RAM! 


STOP PRESS - NEWS FLASH 

386 Compiler/Debugger Option (using Phar Lapp 
DOS Extender), UNIX 386 Compiler and OS/2 
Debugger all available soon. Also new C++ 
Classes and Addison Wesley 2TC++ book* 


ORDER/UPGRADE HOTLINE 1-800-848-8408 
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CD-ROM drives normally come with 
their own controller (usually an 8-bir, 
XT-compatible card) and device driver 
software. To install one, you plug in the 
card t connect the drive, and install the 
drivers. That's it. The drives that we’ve 
seen here at BYTE have had controllers 
that are basically SCSI with some modifi¬ 
cation . Don 't plan on daisy chaining 
hard disk drives or tape drives off the 
controller, although you should be able to 
chain multiple CD-ROM drives from the 
same manufacturer. To be sure, check 
with the manufacturer before you buy : 

Printing color is just as easy , Normal 
screen printing support on the PC is sim¬ 
ply a BIOS call to a function that reads 
the screen and copies the contents to an 
ASCII primer. The GRAPHICS. COM 
program that comes with DOS lets you 
dump a monochrome graphic to an 
Epson-compatible printer. You probably 
knew that; otherwise, you wouldn V have 
asked about color screen dumps. 

Poke around on a local BBS. There are 
lots of public domain screen dumping 
programs—you just have to find one that 
supports both your particular printer and 
the screen type you have. VGA shouldn *t 
be any problem, hut without knowing 
what kind of printer you have, 1 can V give 
you any specific names to look for. 

There are commercial alternatives. 
One choice might he Inset, from Inset 
Systems (71 Commerce Rd ., Brookfield t 
CT 06804, (203) 775-5866). It's a ISR 
screen capture /image manipulation 
package that supports lots of screen 
modes and lots of different printers . It's 
probably more than you need, but it § s a 
handy piece of software to have around 
anyway.— H. E. 

Desperately Seeking 
Please help me to find ESP Software Sys¬ 
tems. Does its product. Command Plus, 
still exist? 

A. R. Kidson 
Bromley, Kent. UK 

Command Plus still exists. You can con¬ 
tact ESP Software Systems at 6120 Bris¬ 
tol Pkwv., Cover City, CA 90230, (213) 
645-3095. —H, E + 

The Dream Machine 
1 would like to buy a computer with the 
fol low mg components: 

* a 386 running at 25 MHz with 4 

megabytes of RAM 

* a 32K-byte cache and controller 
» an 80-MB Control Data Corp. 

(CDC) or Priam hard disk drive 

* a Perstor PS180-16FN 


hard/floppy disk drive controller 

* a 512K-byte Super VGA card with 
1024- by 768-pixel resolution and 
256 colors 

* a 3 l A-inch 1.44-MB floppy disk 
drive 

* a 5 l A -inch 1,2-MB floppy disk 
drive 

* an 80387 math coprocessor 

* an 8514 IBM monitor 

* a Northgate Omnikey keyboard 

* an Epson LQ-510 printer 

* a mouse 

Can all this work in one machine? 

Also, which interleave ratio for the 
hard/floppy disk drive controller is cor¬ 
rect—1-to-l, 2-to-l, or 3-to-l? What 
specification on the hard disk drive is the 
best—run length limited (RLL), modi¬ 
fied frequency modulation (MFM), 
ESDI, or SCSI? 

My ultimate goal is to use CAD soft¬ 
ware to design bathrooms and kitchens, 
to take a space and fit it with the opti¬ 
mum equipment. I want to do more than 
just draw squares and circles. Is there 
any CAD software available that will 
help me do this? 

Tom Callaghan 
Aliquippa, PA 

Since you have a specific application in 
mind, here T s a good rule of thumb: Pick 
the software you like first, then pick the 
computer to run it on. That way, you *re 
sure to have all the right hardware—not 
too much or too little. That said, the sys¬ 
tem you ’re proposing should more than 
do the trick. However, a few things about 
your choices are worth pointing out . 

The Perstor controller is designed to 
work with either MFM or RLL disks only. 
With the Perstor 'j data compression, you 
can expect to get 132 MB out of a 72-MB 
CDC Wren 86, or 81 MB out of a 44-MB 
Priam ID45H drive. You specified the 
8514 monitor, which is designed for the 
8514/A graphics cardl Either bag the 
Super VGA and take the 8514/A, or use 
any good multifrequency monitor with 
your Super VGA. The 8514 is a good 
choice, as it’s a well-known standard and 
is likely to be supported by most CAD 
software. You might also reconsider the 
mouse. Most serious CAD software sup¬ 
ports graphics tablets, which are consid¬ 
erably more precise and often easier to 
use than mice. Don 7 buy either until 
you r ve picked out your software. Also t 
make sure that you have enough serial 
ports to connect the mouse/tablet and the 
plotter that you ’ll eventually need. 

As for software, you can hardly go 
wrong with the big names in CAD. As an 


alternative, track down some of the field- 
specific drawing packages. You might 
f ind architects in your area who have spe¬ 
cific experience in using interior design 
software. Take them to lunch and pick 
their brains. 

To determine the best interleave, you 
generally try different interleave factors 
until you get the best system perfor¬ 
mance, or use utility software like Gib¬ 
son r s SpinRite to try the combinations for 
you,— H. E, 

Good Things in Small Packages 

I am interested in a small, durable, reli¬ 
able, inexpensive hand-held computer 
that patients can carry with them during 
the day. This computer would be prepro¬ 
grammed to ask the patient a series of 
questions that he or she could answer 
with numerical responses. All the hand¬ 
held computer would need for input is a 
numeric keypad. The computer screen 
would need to be able to display about 30 
alphabetical characters in a single-line 
display. Additionally, 1 would need to be 
able to upload programs into the hand¬ 
held computer, as well as download pa¬ 
tient responses into an IBM compatible. 
It would be nice if the memory capacity 
of the hand-held computer was around 
64K bytes. 

I have read about the Casio BOSS and 
the Sharp Wizard, and they sound inter¬ 
esting. Could you advise me about the 
pros and cons of these or similar units? 

Daniel J* Cox, Ph.D. 

Professor, Department of Behavioral 
Medicine and Psychiatry 
University of Virginia 
Charlottesville, Vi 

Small, reliable, cheap, and with a big 
display ? It 5 a good thing that you ’re not 
picky. One thing 1 was not clear on, 
though: You want to upload programs, 
and I assume that you mean PC pro¬ 
grams. Unfortunately, the Wizard isn’t 
PC-compatible , and it r s programmed 
solely through ROM cartridges. For your 
application, that would seem to be a 
t4 con ." 

Casio *s BOSS might work for you , It 
has a 32-column by 6-row display and 
can transfer data to or from both Mac¬ 
intoshes and PCs. To program the BOSS, 
you l d need to get some detailed informa¬ 
tion from Casio. Contact the BOSS Prod¬ 
ucts Division at (201) 361-5400; ext. 135 
or 132 

A few other possibilities: The Psion 
Organiser is another non-DOS machine 
that is fairly rugged and reasonably inex¬ 
pensive. The Poqet computer and Atari 

continued 
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Special Introductory Offer! 


Standard Features 

♦ High Performance 

Norton SI 38.8 
Landmark 115 MH, 60X 

♦ Quality Brand Name Components 

♦ One Year Warranty Parts & Labor 

♦ 24-Hour Parts Replacement 

♦ Toll-Free Technical Support 

♦ Also Available: 

Extended Maintenance Contract 
Corporate Leasing 
Custom Configurations 

Order Yours Before Offer Expires! 

Call 1-800-331-1090 or 
1-401-885-6697 

Digital Distributing , Inc. 

20 Cavalier Dr., E. Greenwich, RI 02818 


486 POWER at 

386 PRICES! 

$6,792 

Complete Standard System* 

Standard Configuration Includes: 

25 MHz Clock, Zero Wait Operation 
4 MB 80ns RAM, expandable to 16 MB 
8 KB Internal Cache Memory 
(optional 128 KB External Cache) 

AMI BIOS 

Super VGA Video Card 1024 x 768 
Super High Res VGA 14" Color Monitor 
L2 MB 5 ] 4 " Floppy 
1.44 MB 3Vz" Micro Floppy 
85 MB SCSI Hard Disk Drive 
2 Serial, 1 Parallel Ports 
200 Watt Power Supply 
Microsoft Compatible Mouse 
MS DOS 4,01 

Bernoulli drive and 20" color monitor shown are optional. 


Circle 79 on Reader Service Card (DEALERS: 80) 











Programmer's Paradise 


Smalltalk/V PM 

Development Bnvironment 

Smalltalk/V® PM combines the 
power of the industry's leading 
object-oriented programming 
environment with the richness 
of Presentation Manager. 

Applications written in other 
Smalltalk/V environments can 
be ported to Smalltalk/V PM 
and will Lake on the look and 
feel of Presentation Manager* 

Smalltalk/V PM r s compiler 

generates standalone native code applications (.EXE) for 
unrestricted distribution, requiring no run-lime license fees. 



di gitalkinc. 



We'll Beat The Competition’s Advertised Prices! 


LIST OURS 


386 CONTROL PROGRAMS 


DESQview 306 

190 

169 

Microsoft Winduws/386 

195 

139 

VM/386 

245 

289 

VM/336 Multiuser 

895 

839 

VNV386 Multiuser Starter 

395 

339 

386 DEVELOPMENT TOOLS 


l ahey f 77L-EM/32 (w/OS/mt 

1090 

979 

Lattice C 286 (w/ extension) 

495 

395 

Lattice C 386 (w/extension) 

895 

715 

Novell C Network Compiler/386 

995 

799 

Paradox/386 

895 

629 

PC-Jint 386 

239 

109 

Phar Lap 386 ASM/LJNK 
WATCOM t 6.0/386 Prof. 

495 

435 

1295 

1099 

WATCOM C 8.0/386 Standard 

095 

7 T9 


ASSEMBLY LANGUAGE 


Advantage Disassembler 

295 

279 

ASMFlow 

99 

89 

MS Macro Assembler 

150 

105 

OPT ASM 

125 

109 

Re:Source 

150 

129 

Sourcer w/ Pre-Processor 

140 

125 

Sponta neoui Assembly 

395 

369 

Turbo Debugger & Tools 

150 

105 

Visible Computer: 00286 

100 

89 


BASIC COMPILERS 


MS BASIC Prof. Devel System 

495 

349 

Power Basic 

no 

99 

QuickBASIC 

99 

69 

True BASIC 

100 

69 


BASIC UBS/UTILITIES 


dtVI.IB 

159 

121 

DiaLogic 

95 

85 

Graph Pd k 

79 

70 

GrapbPak Professional 

149 

125 

F.D.Q. 

129 

115 

ProBas 

135 

125 

ProBas Toolkit 

99 

94 

ProMalh 

99 

94 

QBase and Quickscreen 

149 

125 

QuickComm 

149 

135 

QuickMenu 

59 

55 

QuickPak 

79 

70 

QuickPak Professional 

169 

149 

QuickPak Scientific 

79 

70 

QuickScreen 

79 

70 

QuickWlndcrws Advanced 

149 

125 

C COMPILERS 



L Network Compiler 

695 

559 

Lattice C 6.0 

250 

189 

Microsoft C 6,0 

495 

329 

MS Quick C 

99 

69 

MS QuickC w/ QuickAssembler 

199 

139 

Top Speed C 

199 

179 

DOS Profess ionai 

399 

359 

OS/2 Professional 

495 

445 

Turbo C 2.0 

100 

69 

WATCOM C 8.0 Professional 

495 

419 

WATCOM C 8.0 Standard 

395 

335 



LIST OURS 

C++ 



C++A5ews 

495 

419 

Guidelines C++ 

395 

369 

NDP C++ 

495 

479 

Turbo C++ 

200 

CALL 

Turbo C++ Professional 

300 

CALL 

Zortech C++ Debugger 

150 

129 

Zortech C++ 

200 

165 

Developer's Edition 

450 

199 

Zortech C++ Tools 

ISO 

129 

Zortech C++ Video Course 

500 

449 

C-COMMUNICATIONS 


Breakout 11 

125 

99 

C Asynth Manager 1.0 

109 

139 

Essential Communications 

329 

299 

Green leaf Comm. Library 

299 

249 

Green leaf VtewComm 

CALL 

CALL 

SilverComm C A&ync Library 

249 

209 

View-232 

109 

149 

C-FILE MANAGEMENT 



AccSys for dBASE or Paradox 

395 

335 

w/ source 

795 

675 

Btrieve 

245 

185 

Btrieve for DOS 3.1 Networks 

595 

449 

C-Index Plus 

195 

175 

C-ISAM 

225 

204 

Codehase IV 

295 

219 

CQL w/ PASS 

395 

349 

c-free 

395 

3T5 

dBC III 

250 

229 

dBC III Plus 

500 

439 

db FILE Bundle 

295 

249 

Essential B-Tree w/ source 

198 

149 

FaifCom Toolbox ■ Prof. Edition 

1095 

785 

FairCom Toolbox - Special 

695 

509 

Informix Products 

CALL 

CALL 

Xtrteve PLUS 

595 

459 

C-GENERAL LIBRARIES 



C TOOLS PLUS/6.0 

149 

109 

C Utility Library 

249 

199 

Greenleaf Functions 

229 

209 

Greenleaf SuperFunclions 

299 

239 

Power Search 

149 

109 

Turbo C TOOL5/2.G 

149 

109 

C SCREENS 



Green leaf DataWindows 

395 

339 

Hi-Screen XL 

149 

129 

Panel Plus 

495 

395 

Vermont Views 

395 

CALI 

Vitamin C 

225 

3 69 

VC Screen 

149 

115 

C-UTILITIES/OTHER 



Clear + 

200 

169 

C-Ierp 

300 

219 

Code Runner 

149 

135 

Heap Expander 

SO 

70 

PC-lint 

139 

109 

PCYACC Professional 

495 

469 

TimeS licer 

295 

279 

w/ source 

1000 

899 



LIST OURS 

COBOL LANGUAGE 

Micro Focus: 



COBOIV2 w/ Toolset 

1800 

1499 

Personal COBOL 

149 

129 

MS COBOL 

900 

629 

Real!a COBOL 

995 

849 

SCREE NIO 

400 

375 

CODE GENERATORS 

Logic Gem 

99 

89 

Matrix Layout 2.0 

200 

169 

PRO-C 

399 

339 

DATABASE DEVELOPMENT 


Clarion 2.1 

845 

549 

Clipper 5-0 

795 

519 

dBASE IV 

795 

409 

dBFast/PLUS 

345 

295 

dGE 

195 

179 

FlashToolsI 

89 

79 

Flipper 

195 

179 

FoxPro 

795 

CALL 

FUNCKy Library 

195 

179 

Magic PC 

299 

249 

K&R Report Writer 

150 

129 

R&R Code Generator 

350 

129 

Say Whatfl 

50 

45 

SilverComm Library 2.0 

3 89 

165 

Tom Retlig's Library 

100 

80 

UI2 Version Two 

DEBUGGERS (DOS) 

595 

479 

MultiScope 

OPTDEBUG 

179 

15(1 

135 

129 

Periscope 1/5 12K 

495 

429 

Periscope 11 

175 

125 

Periscope ll-x 

145 

105 

Periscope IV/16, 25 MHz 

CALL 

CALL 

POx06plus 

295 

259 

Sherlock 

195 

175 

Turbo Debugger & Tools 

150 

105 

DOCUMENTING/ 

FLOWCHARTING 

C1ear+ 

200 

169 

C-Cl early 

130 

115 

Flow Charting 11+ 

229 

105 

Interactive Easy flow 

150 

125 

Paginate 

too 

79 

Source Print 

99 

89 

The Documentor 

295 

245 

T ree Dfagrammer 

99 

69 

EDITORS 

BRIEF 3,0 

199 

CALL 

Edix 

195 

165 

EDT+ 

295 

275 

EMACS 

325 

265 

Epsilon 

KiblT 4.0 

195 

150 

130 

125 

MRS Vi 

149 

129 

Mu Ill-Edit Professional 

179 

159 

Norton Editor 

75 

59 

SUCK Editor 

195 

175 

Sage Professional Editor 

295 

249 

w/ Mouse 

395 

335 

SPF/PC 

245 

199 

VEDIT PLUS 

T 05 

CALL 

EMBEDDED SYSTEMS 

Link & Locale ++ 

395 

329 

Link & Locate ++ Extended 

479 

395 

Paradigm Locate 

295 

259 

FORTRAN LANGUAGE 

Grafmatic 

135 

119 

La hey F77L 

595 

535 

Lahey Personal FORTRAN 77 

95 

89 

MS TORTRAN 

450 

299 

Plqtmatlc 

135 

119 

rm/fortran 

595 

499 

GRAPHICS LIBRARIES 

Baby Driver 

250 

199 

Essential Graphics 

399 

349 

Font-Tools 

150 

119 

Font Window 

125 

109 

Graf/Drive Plus Personal 

149 

135 

Graf/Drive Plus Developer's 

299 

269 

Graphic 5.0 

395 

319 

Graphics-MENU 

195 

175 

Data Entry Design 

99 

89 

Data Entry Module 

59 

53 

GSS Graphics Devel, Toolkit 

595 

525 

HALO 

395 

279 

HALO Window Toolkit 

595 

419 

Icon-Tools/PIus 

150 

T T9 

Menuet 

325 

259 

Meta Window 

250 

209 

Meta Window Plus 

325 

289 

PCX Effects 

99 

89 

PCX Programmer's Toolkit 

195 

175 

PCX Text 

149 

135 

Turbo Geometry Library 

200 

179 

LENKERS/L1BRARIANS 

Plinkflbplus 

495 

395 

PolyLibrarian It 

149 

135 

-RTLInfc 

295 

265 

.RTLink/Plus 

495 

419 



LIST OURS 

MACINTOSH 



FoxBASE + / MAC 

495 

299 

Macfortran/ 020 

495 

445 

Smalltalk/V MAC 

200 

169 

Think C 

249 

165 

Turbo Pascal 

TOO 

75 

MODULA-2 



LC3GITECH Modula-2: 



Compiler Pack 

99 

75 

Development System 

249 

199 

TopSpeed Modufa-2: 



B-Tree Toolkit 

149 

135 

Communications loci kit 

149 

135 

Compiler Kit 

100 

89 

DOS 3-Pack 

200 

179 

OS/2 TOOLS 



Brief 

199 

CALL 

CASErPM for C 

1495 

1420 

Epsilon 

195 

159 

MS OS/2 Pres. Manager Soflset 

ISO 

105 

MS OS/2 Pres. Manager Toolkit 

500 

349 

MulliScope 

449 

345 

PCVACC 

395 

359 

Smalltalk/V PM 

495 

369 

Vilamtn C (OS/2! 

225 

165 

PASCAL LANGUAGE 



Asynrb PLUS 

149 

115 

B-lree Filer 

125 

109 

MS QuickPASCAL 

99 

64 

Object Professional 

150 

109 

Power Tools PLUS/S.0 

149 

109 

Topa? 

75 

67 

Tutbo Analyst 

99 

09 

FurboMAGlC 

199 

179 

Turbo Pascal 5-5 

150 

105 

Turbo Pascal 5.5 Professional 

250 

175 

Turbo-Plus 5.5 

199 

159 

Turbo Professional 5.0 

125 

109 

PROTOTYPING 



Dan Bricklin's Demo II 

195 

159 

Grasp 

199 

124 

Instant Replay 111 

350 

135 

ProtoFinlsh 

300 

269 

Show Partner F/X 

350 

314 

Soft Demo 

80 

70 

SMALLTALK 



Small la Ik-80 (3861 

595 

535 

Smalltalk/V 

100 

05 

Smalltalk/V 286 

200 

164 

Smalltalk/V PM 

495 

369 

WINDOWS (MS) TOOLS 


Actor 2.0 

695 

559 

Lase:W 

795 

759 

C-Ta Ik/Views 

450 

375 

dBFast/Windownj 

395 

335 

DialogCoder 

499 

435 

MS Windows Development Kit 

500 

349 

MulliScope 

379 

289 

ProtoVlew 

595 

535 

RFFlow 

79 

69 

Whitewater Resource Toolkit 

195 

169 

WindowsMAKER 

595 

535 

WinTrieve 

395 

339 


NEW RELEASES 

S ponta neousAsscm bl y 
by Base Two Development 

Assembly language library with over 
700 ready-tr^ use functions and macros 
covering everything from, string 
manipulation to dynamic memory 
management, to windowing. 100% 
hand-written,, hand optimized assembly 
language routines. Includes 750 page 
manual. 

List- $395 Ours: $369 

Si 1 Back by Sit Back Technologies 

A memory resident back-up utility 
which ensures that a user's PC is fully 
and currency backed up without the 
user having to lift a finger or exit the 
application program. Works during 
computer idle limes and/or at pre-set 
times throughout the day. Works with 
all popular LAN systems. 

List: $99 Ours: $90 

PC-lint 3 &6 by Cimpel 

A source code analysis tool for the C 
programming language, running on- 
Intel 00306 machines under MS-DOS. 
PC-lIrct will analyze C programs and 
report on hugs, gt Etches and 
inconsistencies, providing a strong 
typing facility furC. 

List! $739 Ours: $189 















Programmers Paradise 44 ^°jL 9 



Microsoft is once again at 
the forefront of technology 
with two netv products for 
professional programmers , 
appropriately entitled 
Professional Development 
Systems Programmer's 
Paradise , the world's leading 
source of development 
software , is stocked with a 
plethora of these products ... 
ready to ship to you! 

Call and order today! 



Microsoft ^ C Professional Development System 6.0 

The ideal environment for creating sophisticated, large-scale C applications. 

'ITie newest version of the industry standard C Compiler is faster than ever. 

DOS, Windows, or OS/2 PM programmers can all benefit from this product's new 
development environment, the Microsoft Programmer's Workbench. Integrated 
tools within the environment include a powerful programmer's editor, compiler, 
linker, NMAKE facility, CodeView window-oriented debugger, Source Browser, 
and hypertext-based documentation. The Programmer's Workbench also offers 
mouse support, and all the tools are accessible from one easy-to-use interface. 
Microsoft C, the natural choice for any professional C programmer. 


Microsoft BASIC Professional Development System 7.0 

Everything the serious BASIC programmer has been looking for. Create 
dramatically smaller and faster executables. Handle LARGE programs because 
there's more room for data, source code, and compiled code. EMS 4.0, far 
strings and run-time overlays are now supported. Create fast, powerful database 
applications with the ISAM package Microsoft has completely integrated into 
the language. Also save time with toolboxes for user-interface development, 
presentation graphics and matrix math work. This is the high productivity 
programming solution BASIC programmers have been looking for. 



— FREEts^ - 

Buy any Microsoft product from us this month, and 
as a bonuSy receive a free Programmer's Paradise 
T-Shirt. These top quality T-Shirts are available in 
Medium, Large or X-Large (while supplies last). 

Don't be seen at the pool or beach without one!!! 



l_ 

Offer good through July 31, 1990. 


1 THE MICROSOFT PRODUCT 

LINE ! 

MS BASIC Prof. Development System 7.0 

USX 

495 

OURS 

349 

MS C Professional Development System 6.0 

495 

329 

MS Chart 

395 

277 

MS COBOL 

900 

629 

MS Excel 

495 

319 

MS Excel (MAC) 

395 

279 

MS FORTRAN for DOS or OS/2 

450 

299 

MS Learning DOS 

50 

35 

MS Macro Assembler 

150 

105 

MS Mouse Bus or Serial 
w/ Paintbrush & Mouse Menus 

150 

105 

w/ Paintbrush & Windows 

200 

149 

MS Multiplan 

195 

136 

MS OS/2 Presentation Manager Softset 

150 

105 

MS OS/2 Presentation Manager Toolkit 

500 

349 

MS Pascal for DOS or OS/2 

300 

209 

MS PowerPoint (MAC) 

395 

279 

MS Programmer's Library - CD ROM 

395 

277 

MS Project 

495 

329 

MS QuickBASIC 4.5 

99 

69 

MS QuickC 2.0 

99 

69 

MS QuickC with QuickAssemblcr 2.1 

199 

139 

MS QuickPASCAL 

99 

69 

MS Windows 3-0 

149 

99 

MS Windows Software Development Kit 

500 

349 

MS Word 

450 

279 

MS Word (MAC) 

395 

279 

MS Word for Windows 

495 

349 

MS Works 

149 

105 


t 

l 





























Programmer's Paradise 


(800) 

445-7899 



Programmer's Paradise offers the complete 

software product tine for publishing giants such as 
Microsoft, Borland, Lotus, and Software Publishing, as 
well as dozens of other important software publishers. 
Most of these products are stocked items. 

Call for immediate delivery! 


LIST OUK5 



LIST OURS 

BLAISE 



C Asynch Manager 

189 

139 

A5YNCH PLUS 

189 

139 

C Tools PLUS/ 6,0 

149 

115 

EXEC 

95 

75 

Key Pilot 

50 

39 

Pascal TOOLS 

125 

109 

Pascal TOOLS 2 

100 

89 

Pascal TOOLS/TOOLS 2 

175 

135 

Power Search 

149 

109 

Power Screen 

149 

too 

Power Tools Plus. 

149 

109 

RUNOFF 

50 

45 

Turbo C TOOLS 

149 

109 

View 232 1,0 

189 

149 

BORLAND 



Eureka: The Solver 

167 

117 

Paradox 3.0 

725 

507 

Paradox LAN Pack 

995 

697 

Paradox OS/2 

725 

507 

Paradox 306 

895 

625 

Quattro Professional 

495 

329 

Reflex v. 2.0 

250 

175 

Sidekick 

85 

60 

SideKick for OS/2 

250 

175 

SideKick Plus 

200 

139 

Sprint 

200 

139 

Turbo Assembfer/Debugger 

150 

105 

Turbo Basic 

100 

69 

Database Toolbox 

100 

69 

Editor Toolbox 

100 

69 

Turbo C 2.0 

150 

105 

Turbo C 2,0 Professional 

250 

175 

Turbo Lightning 

100 

69 

Lightning Wond Wizard 

70 

49 

Turbo Lightning and Lightning 



Word Wizard 

150 

105 

Turbo Pascal 5.0 

150 

108 

Turbo Pascal 5.0 Professional 

250 

173 

Database Toolbox 

100 

69 

Editor Toolbox 

100 

69 

Gameworks Toolbox 

100 

69 

Gra phix Toolbox 

100 

69 

Numerical Methods Toolbox 

100 

69 

Turbo Pascal Developer's Library 

395 

279 

Turbo Prolog 

150 

105 

Turbo Prolog Toolbox 

100 

69 

D1GITALK 



Smafltaik/V 

100 

85 

Communications 

50 

45 

EGA/VGA Color Extension 

50 

45 

Goodies #1, #2 or #3 

50 

45 

Smalltalk/^ 286 

200 

169 

Smailtalk/V MAC 

200 

169 

Smalltalk/V PM 

500 

399 

FAIRCOM 



c-tree 

395 

315 

w/ r-t rte 

650 

519 

w/ r-tree, d-free 

CALL 

CALL 

d-tree 

495 

395 

Mree 

295 

239 

FairCom Toolbox Prof. Edition 

1095 

789 

FairCom Toolbox Special Edition 

695 

509 

GREENLEAF SOFTWARE INC. 


Green leaf Business Math Lib 

395 

339 

Green leaf Comm Lib 

299 

249 

Green leaf Data Math Interface 

75 

69 

Green leaf Data Windows 

395 

339 

Green leaf DataWindows* OS/2 

395 

339 

Green leaf Functions 

229 

209 

Green leaf Ma keForm 

125 

119 

Green leaf SuperFunciions 

299 

239 

Greenleaf ViewComm 

559 

489 

IGC 



V M/3 66 

245 

209 

VM/386 Multiuser 

895 

839 

VM 366 Multiuser Starter 

395 

339 

VM/366 NelPak 

150 

129 

LAHEY 



A.I. Developer's Kit OP/SYS 

495 

459 

Lahey F77L 

595 

535 

Lahey F77L-EM/16 (w/ 05/286) 

895 

799 

Lahey F77L-EM/32 fw/ OS/266) 

1090 

979 

Lahey Personal FORTRAN 77 

95 

89 

w/Toolkit 

119 

T05 


LATTICE 


68000 C X-Compiler 

900 

769 

Curses 

125 

109 

dBC III 

250 

229 

dBC 111 Plus 

500 

439 

HighStyle 

375 

319 

Lattice 30286 C Develop. System 

495 

395 

Lattice 80386 C Develop. System 

695 

715 

Lattice C Compiler 6.0 

250 

189 

Lattice Communications Library 

250 

209 

RPC 3.0 

1600 

1285 

SecretDisk II 

125 

109 

SecretDisk II Administrator 

500 

429 

SideTalk 

125 

109 

SSP/PC 

350 

299 

Z80 C X-Compller 

500 

449 

LOTUS 



Agenda 

395 

299 

Freelance Plus 

495 

347 

Lotus 1-2-3 2.2 

495 

329 

Lotus T-2-3 3.0 

595 

389 

Magellan 

195 

CALL 

Manuscript 

495 

326 

Symphony 2+ 

695 

499 

MEDIA CYBERNETICS 



Dr HALO III 

140 

99 

HALO DPE 

195 

139 

HALO 

395 

279 

HALO for OS/2 

695 

489 

HALOvision III 

495 

349 

HALO Window TooFkit 

595 

419 

HALO for Microsoft Developers 

595 

419 

MICROGRAFX 



ClipArl Collections 

250 

189 

ClipArt special Editions 

150 

109 

Designer v3.0 

695 

455 

□raw Plus vl.U 

395 

258 

Graph Plus vl.3 

495 

324 

XPort vl .0 

395 

258 

MICROSOFT 



MS BASIC Prof. Devel. System 

495 

349 

MS C 6.0 

495 

329 

MS Chart 

395 

277 

MS COBOL 

900 

629 

MS Excd 

495 

319 

MS FORTRAN for DOS or OS/2 

450 

299 

MS Learning DOS 

50 

35 



LIST OURS 

MICROSOFT {continued) 



MS Mach 20 

495 

329 

MS Macro Assembler 

150 

105 

MS Mouse Bus or Serial: 



w/ Paintbrush & Mouse Menus 

150 

105 

w/ Paintbrush & Windows 

200 

149 

M5 Multiplan 

195 

136 

MS OS/2 Presentation Mgr. TlkL 

500 

349 

MS Pascal for DOS or OS/2 

300 

209 

M$ Presentation Manager Softset 

ISO 

105 

MS Programmer's Llbrary-CD 

395 

277 

MS Project 

495 

329 

MS QuickBASIC 4.5 

99 

69 

MS QuickC 2.0 

99 

69 

MS QuickC w/ Quick Assembler 

199 

139 

MS Quick PASCAL 

99 

69 

MS Sort 

19S 

139 

MS Windows 

99 

69 

MS Windows/386 

195 

136 

MS Windows Development Kit 

500 

349 

MS Word 

450 

279 

MS Word for Windows 

495 

349 

MS Works 

149 

105 

MORTICE KERN SYSTEMS 


MK5AWK 

99 

85 

for OS/2 

179 

159 

for DOS & OS/2 

199 

179 

MKS LEXrYACC 

249 

199 

for OS/2 

349 

295 

for DOS 5. OS/2 

399 

339 

MKS MAKE 

149 

129 

for 05/2 

249 

199 

for DOS & OS/2 

299 

259 

MKS Programming Platform 

665 

565 

for OS/2 

995 

839 

for DOS & OS/2 

1149 

989 

MKSRCS 

189 

159 

for OS/2 

289 

245 

for DOS 8, OS/2 

339 

289 

MKS Software Mgmt. Team 

299 

255 

for OS/2 

449 

399 

for DOS Sr OS/2 

499 

429 

MKS SQPS 

495 

479 

MKS Toolkit 

249 

199 

for OS/2 

349 

295 

for DOS & OS/2 

399 

339 

MKS Trilogy 

119 

165 

MKS Vi 

149 

129 

for OS/2 

199 

159 

for DOS/OS/2 

229 

> 199 


t 



LIST QURS 

NOVELL 



Btrieve Single-User 

245 

185 

Btrieve for DOS 3.1 Networks 

595 

459 

Btrieve for OS/2 

595 

459 

Btrieve for XENIX 

595 

459 

C Network Compiler 

695 

559 

C Network Cqmprler/386 

995 

799 

NetWare C Interface for DOS 

295 

239 

NetWare MHS 

100 

79 

NetWare MHS Interface Guide 

145 

129 

NetWare RPC 

950 

749 

NetWare RPC for OS/2 

1700 

1359 

Netware SQL 

595 

459 

NetWare System Calls for DOS 

195 

159 

XQL 

795 

597 

Xtrieve PLLfS 

595 

459 

Xtrleve PLUS for OS/2 

595 

459 

SAGE SOFTWARE 



C Beautifier 

SO 

42 

PFinish 

295 

259 

PfixB6plus 

295 

259 

Plink86plus 

495 

399 

PofyAWK 

99 

85 

OS/2 Version 

199 

179 

Poly Boost 11 

80 

72 

Poly Doc 

199 

169 

Poly Librarian 

99 

85 

Poly Librarian ll 

149 

125 

PolyMake 3.0 

149 

125 

PolyShdl 

99 

BS 

PolyXRef 

99 

B5 

Professional PVtS (Corporate-! 

495 

419 

w/ PolyMake for OS/2 

695 

589 

PVCS/MAKE for OS/2 

395 

335 

Sage Professional Editor 

295 

249 

w/ Mouse Support 

395 

335 

SOFTWARE PUBLISHING 


Harvard Graphics 

495 

339 

Harvard Graphics Draw Partner 

149 

99 

Harvard Project Manager 

695 

489 

Office Writer 

495 

339 

OfficeWrifer LAN {3 users} 

995 

699 

PFS:First Choke 

169 

105 

PF 5 [First Choice LAN Pack 

475 

325 

PFS:First Graphics 

149 

99 

PFS[First Publisher 

129 

89 

Professional File 

299 

199 

Professional Plan 

99 

69 

Professional Write 

229 

149 

SOUTH MOUNTAIN 



Breakoul-ll 

125 

99 

C Utility Library 

249 

199 

Essential 8Tree 

199 

149 

Essential Communications 

329 

299 

Essential Graphics 

399 

349 

w/ source code 

3398 

1119 

Hold Everything 

129 

109 

/* resident CV w/source 

249 

199 

TURBOPOWER SOFTWARE 


Bkree Filer 

125 

109 

Multi-user w/ Network Support 

175 

145 

Object Professional 

125 

109 

Turbo Analyst 5,0 

99 

89 

Turbo Professional 

125 

109 

THE WHITEWATER GROUP 


Actor 

695 

559 

Language Extensions 1 

99 

85 

Whitewater Resource Toolkit 

195 

169 

WinTrleVe 

395 

339 

ZORTECH 



Zortech C Video Course 

300 

269 

Zortech C++ Compiler V2.D 

200 

165 

w/ source 

300 

259 

Zortech C++ Debugger V2.0 

150 

129 

Zortech C++ Developer's Edition 

450 

399 

Zortech C++ Tools V2.0 

150 

129 

Zortech C++ Video Course 

500 

449 








ruaranteed Best Prices! 


(800) 

445-7899 


SAGE / MICROSOFT 
BUNDLE OFFER 

Order the new Sage Professional 
Editor, the programmer’s editor 
for the 90's, along with any 
Microsoft Compiler, and 
Programmer’s Paradise 
will give you an additional $25 
off the combined price!* 

• Offer good through July 31. 1990. 


LIST OURS 

195 

169 

1239 

929 

1735 

1299 

CALL 

CALL 

695 

569 

1495 

1199 

995 

799 

395 

335 

119 

105 

1495 

1195 

1595 

1275 

CALL 

CALL 

285 

249 

rrs 


695 

549 

300 

269 

1600 

1285 

50 

45 

1095 

985 

99 

85 

150 

139 

395 

CALL 


IXENIX/UNIX 

I Epsilon 

I Interactive 386/ix Complete 
I Interactive 386/ix Comp. M/U 
I Interactive (All other products) 

Ilpi-basic 
Ilpi-cobol 
Ilpi-fortran 
Imks rcs 

ImKS Trilogy 
I SCO 286 Complete 
I SCO 386 Complete 
I SCO (All other products) 

IVEDIT PLUS 

Iadditional products 

Iapl-plus 

I janus Ada/Compiler System 
I Lattice RPG 
I Meridian AdaStudent 
I Meridian Ada Developer's K 
IMKS AWK 
I Personal Rexx 
I Softprobe 86/TX 


\ APPLICATION SOFTW ARE 

COMMUNICATIONS 

1 BLAST II 
I Carbon Copy Plus 
1 l aplink III 
I PC Anywhere III 
I Procomm Plus 
SideTalk 

DESKTOP PUBLISHING 

I Adobe Illustrator 
I Corel Draw! 

I Gem Desktop Publisher 
HALO DPE 
I Lattice HighSlyle 
MKS SQPS 
I PageMaker 
I Ventura Publisher 

MATHEMATICS 

] Derive 
MathCAD 
Mathematica 386 

SCIENCE & ENGINEERING 

AutoCAD Release 10 
AutoSketch 
I ChiWriter 

Control System Toolbox 
CSS 

DADiSP 

Design CAD 3-D 
Drafix Windows CAD 
EXACT 


Products listed here are backed 
by the following guarantee*: 

Should you see one of these 
products Usted at a lower 
price in another ad in this 
magazine, CALL US! 

We'll beat the price, and still 
offer our same quality 
service and support. 

Terms of Offer: 

• Offer good through July 31,1990 

• Applicable to pricing on current versions 
of software listed; July issue prices only. 

• Offer does not apply towards obvious 
errors in competitors' ads. 

• Subject to same terms and conditions. 


3000 

CALL 

150 

95 

150 

129 

495 

375 

495 

469 

895 

759 

400 

292 

695 

CALL 

475 

380 

e... 

\ 


LIST OURS 

SCIENCE & ENGINEERING 
(continued) 

Generic CADD Level 3 350 209 

LABTECH Acquire 195 179 

LABTECH Notebook 995 779 

MICRO-CAP III 1495 1269 

Oread PCB 1495 CALL 

PC TEX 249 229 

SCHEMA Ik 495 449 

STATGRAPHICS 895 586 

Tango PCB Series II 595 559 

TECH*GRAPH*PAD 395 319 

T J 595 479 

SPREADSHEETS 

Lotus 1-2-3 Release 3.0 595 389 

Lucid 3-D 149 99 

Microsoft Excel 495 319 

Quattro Professional 495 329 

SuperCalcS 495 319 

UTILITIES 

386 MAX 75 66 

386 MAX Professional 129 115 

above DISC 119 84 

DOS Partner 99 89 

Dr. Switch DeveloperPak 99 89 

FASTBACK Plus 189 109 

HeadRoom 2.0 130 109 

Help Build 249 179 

MACE GOLD 149 129 

Magellan 195 CALL 

Memory Mate 70 47 

MKS Toolkit 249 199 

Move'em 89 79 

Norton Commander 149 98 

Norton Utilities 100 65 

Norton Utilities Advanced 150 99 

PC Tools Deluxe 149 95 

Pizazz Plus 149 79 

SitBack 99 90 

Software Carousel 90 72 

SpinRitc II 89 75 




XTreePro 

129 

109 

!ARE 


WORD PROCESSING 





Ami 

199 

129 

250 

225 

Microsoft Word for Windows 

450 

279 

199 

129 

WordPerfect 5.1 

495 

CALL 

150 

99 

WordStar 

495 

275 

145 

99 




75 

50 

SOFTWARE FOR SUN 



120 

90 

WORKSTATIONS 



695 

409 

Basmark QuickBASIC 

CALL 

CALL 

595 

399 

C Programmer's Toolbox/ Sun 

495 

449 

299 

183 

Edix 

425 

339 

195 

139 

EMACS for Sun 

395 

369 

375 

319 

Eroff 

CALL 

CALL 

495 

479 

Informix 

CALL 

CALL 

795 

509 

Lotus 1-2-3 for Sun 

695 

CALL 

895 

525 

Lotus 1 -2-3 for Sun Server 

995 

CALL 



Lotus 1 -2-3 for Sun Node 

495 

CALL 



Mathematica for Sun 

CALL 

CALL 

200 

179 

NeuralWorks Professional II 

4095 

CALL 

495 

315 

Panel Plus (Sun 3) 

1595 

1355 

695 

625 

WordPerfect for Sun 

495 

CALL 


Programmer's Policies 

Phone Orders 

Hours 8:30 AM-7 PM EST. We accept 
MC,Visa, AMEX. Domestic shipments, 
please add $5 per item for shipping/ 
handling by UPS ground. For domestic 
COD shipments, please add $3. Rush 
service available. 

Mail or FAX Orders 

POs are welcome. Please include 
phone number. 

International Service 

Phone number required with order. 

Call or FAX for additional information. 

Dealers and Corporate Accounts 

Call for information. 

Unbeatable Prices 

We'll beat the competition's advertised 
prices. Prices subject to change 
without notice. 

Return Policy 

30 days. Due to copyright laws, we 
cannot take back software with the disk 
seal broken unless authorized by the 
manufacturer. Returned product must 
include R.A. number. 

1 


Sage Professional Editor 

The Sage Professional Editor is the world's best 
programming editor, designed to create the 
applications of the 90's. It has an advanced 
windowed user interface, integrated mouse 
support, on-line help, menu-driven commands 
and is highly configurable. Turnkey emulations 
for Vi, Brief, EMACS/Epsilon and WordStar get 
you up and running fast. The virtual memory 
system gives you the ability to edit huge files (up 
to 100 MEG) in as many as 256 windows--over 
two billion lines. MS-DOS, OS/2 and Dual Mode 
versions are all included on both 3.5 and 5.25 
inch diskettes. 


w/ Mouse 


List: $295 
List: $395 


Ours: $249 
Ours: $335 



S O F T W A RE 


Link & Locate ++ V6.0 



SYSTEMS 
& SOFTWARE 


Link & Locate ++ is a firmware development package 
for development on IBM-PC hosts for Intel 8086/87/ 

186/286 microprocessors. Its features include: 
accepts object files as input produced by the Microsoft 
C Compiler and the Microsoft Macro Assembler; 
generates cross reference listing among input object 
files and library files; maintains object libraries; 
incremental linking with type checking of symbols; 
accepts debugging records in Microsoft OMF 
(CodeView compatible or Intel OMF); full control of 
placement of segments and groups anywhere in the 
physical memory. Works with Microsoft C 5.1 and 
Microsoft C 6.0. Requires 640K memory and a hard 
disk. 

_ List: $395 Ours: $329 

Lahey F77L-EM/32 

This is a fast and powerful 32-bit FORTRAN compiler that lets users write 
and port programs up to 4 GigaBytes on 80386's. F77L-EM/32 was the 
winner of PC Magazine's 1988 Technical Excellence Award for Compilers/ 
Languages. Version 3.0 includes: Weitek support for faster processing, 
easier mainframe porting with DO WHILE ana DO END DO statements, 
Video Graphics, Editor, Full 77 Standard, VAX and IBM VS mainframe 
extensions, fast compilation, excellent diagnostices, and a powerful 
debugger. Another outstanding product from the 
FORTRAN experts. New OS/386: Includes 
Virtual Memory Support, DESQview Support, 
and free Unlimited Runtimes. 

List: $895 Ours: $719 


Lahey 

Coniputrr S>bU*m- If W 


ATTENTION CORPORATE CUSTOMERS, 
Call Your Corporate Hotline 
(800) 422-6507 

Select from over 4,500 titles-and we special order too! 

Get quick delivery at great prices on Microsoft, Borland, 
Lotus...etc. (We buy software directly from all the major 
publishers, and keep plenty of stock on hand.) 

Ask about volume purchase agreements, contracts, and 
personally assigned inside and outside sales representatives 
(CORSOFT Division). 


International: 201-389-9228 
Customer Service: 201-389-9229 
Fax: 201-389-9227 


Corporate: 800-422-6507 
Canada: 800-445-7899 


Call or Write for Latest Free Catalog! 


1 - 800 - 445-7899 

iPfMullSt 


1163 Shrewsbury Ave., Shrewsbury, NJ 


























ASK BYTE 


Portfolio are DOS compatibles. The Po- 
qet isn *t exactly cheap, and while both 
are well built, they may not stand up to 
serious abuse. 

Should you decide to go all out, there is 
a class of machines specifically designed 
for data collection. They*re not cheap, 
either, but they*re small, reliable, and 
built to beat the band. National Data- 
computer *s DC 3.0 is the only DOS-com¬ 
patible one of these that I know of It 
comes standard with 128K bytes of RAM 
(expandable to 960Kbytes), a backlit 26- 
column by 10-row LCD, a full numeric 
keypad and a small QWERTY keyboard, 
a serial port, and a built-in modem. And 
if that *s not enough, the whole thing runs 
for hours and hours on four A A batteries. 

It *s not really running DOS, but a rea¬ 
sonable facsimile. You program it on a 
regular DOS machine and then upload 
the software into it. Later, you simply re¬ 
connect the PC to retrieve your data. If 
$2000 to $3000 (depending on configura¬ 
tion) doesn *t scare you off, contact Na¬ 
tional Datacomputer (Middlesex Tech¬ 
nology Center, 900 Middlesex Tpk. t 
Building 5, Billerica, MA 01821, (508) 
663-7677).- H. E. 

Memory Serves 

I recently purchased a 386SX with 2 
megabytes of memory. With DOS 4.01,1 
have access to EMM.SYS, which enables 
me to use some of the extended memory 
to handle many of my Symphony 2.0 files 
(which are too large for the 640K-byte 
DOS limit). I can do essentially the same 
thing using QEMM.SYS as the expanded 
memory manager, and I have figured out 
how to install FASTOPEN and buffers in 
the expanded memory. 

There are various other things that I 
have read about doing in expanded or ex¬ 
tended memory, but I need some help 
from experts. Can you recommend a 
good, small book on the subject? Do you 
intend to have any articles soon on what 
users can do with 1.4 MB of extended or 
expanded memory? Is it possible to use 
some of the 384K bytes immediately 
above the 640K bytes that DOS normally 
uses? 

Milton Feldman 
Beaverton, OR 

You can find a good overview of EMS in 
“Expanding the Limits ** (March BYTE). 
Also, you might try Microsoft Systems 
Journal. It has done a number of articles 
on EMS; in particular, its September 
1989 issue contains the source code for 
an EMS library. You can contact MSJ *s 
circulation department at P.O. Box 
1903, Marion, OH 44305, (800) 669- 


1002. Also, look for a copy ^/Extending 
DOS, available from Addison-Wesley. 

As for actually using expanded mem¬ 
ory, you should look to the very company 
that supplies QEMM.SYS—Quarterdeck. 
Its DESQview system makes good use of 
EMS. In fact, since you’re running a 
386SX, you’re actually using extended 
memory to mimic expanded memory. 
DESQview can run a portion of itself in 
extended memory, leaving more room in 
conventional memory for multiple appli¬ 
cations. 

You can use the memory above DOS 
and below the 1-MB memory for RAM 
disks or disk caching. There are plenty of 
public domain packages available; check 
any of the shareware mail-order houses 
or cruise the BBS circuit (BIX is a good 
place to start).— R. G. 

You Ask a Lot of Questions... 

I want to develop serious programs for 
my own use as well as to release into the 
public domain market as shareware. 
However, I am sure that any experienced 
programmer would turn livid upon view¬ 
ing my spaghetti-like code. Could you 
recommend a good book on structured 
programming? 

In addition, I need a book on fast, effi¬ 
cient, and frequently used algorithms 
such as sorting and searching. Also, I 
would appreciate it if you could give me 
the titles of some general books on the 
following topics: data compression algo¬ 
rithms, image- and sound-processing al¬ 
gorithms, encryption algorithms and 
general computer security, implement¬ 
ing an interpreter, and algorithms for 
implementing games such as chess on 
computers. 

Finally, I want to implement the clas¬ 
sic game of Life on my computer. The 
definition of the game calls for an infi¬ 
nite matrix of cells, an obviously impos¬ 
sible requirement. Hence, the resulting 
corner and edge cells can have only three 
and five neighboring cells, respectively, 
as compared to eight for all the others, 
which contradicts the definition of the 
game. How do I handle this dilemma? 

Stephen J. Scheck 
Jamul, CA 

For structured programming, try Pro¬ 
gramming Structures, Vol. 1: Machines 
and Programs by Jan Hext (Prent ice - 
Hall, 1990). 

For frequently used sorting and 
searching algorithms, there is Donald E. 
Knuth’s classic The Art of Computer 
Programming, Vol. 3: Sorting and 
Searching (Addison-Wesley, 1973) and 
G. H. Gonnet’s Handbook of Algo¬ 


rithms (Addison-Wesley, 1983). 

For data compression, seek out Data 
Compression Methods and Theory by 
James A. Storer (Computer Science 
Press, 1988). 

For image and sound processing, look 
for Two-Dimensional Signal and Image 
Processing by Jae S. Um (Prentice-Hall, 
1990). Also, locate Computer Compos¬ 
er’s Toolbox by Phil Winsor (Windcrest, 
a division of TAB books, 1990). 

For data encryption, see the bibliogra¬ 
phy in “Cloak and Data ** (June BYTE). 

For interpreters, look for Program¬ 
ming Language Translation: A Practical 
Approach by Patrick D. Terry (Addison- 
Wesley, 1986). Also look for Herb 
Schildt’s Born to Code in C (Osborne/ 
McGraw-Hill, 1989). 

Finally, as for boundary conditions on 
the game of Life, I have seen numerous 
treatments. A public domain version that 
1 *ve used gives players the option of either 
treating cells beyond the boundaries as 
dead, or simply not counting those imagi¬ 
nary cells when determining a border 
cell *s next life cycle. — R. G. 


FIXES 


• Contrary to the features table in 
“Multiuser Databases: The SQL” (May, 
page 139), Oracle does not offer stored 
procedures, and Ingres does not offer 
binary large object data types. 

• DTK Computer reports that its latest 
BIOS does indeed work with OS/2 1.1 
and 1.2. The BIOS version used by Mark 
J. Minasi (OS/2 Notebook, April) appar¬ 
ently was not up to date. 

• The correct telephone number for 
Jameco Electronics, mentioned in “The 
Heart and Soul of a PC Compatible” 
(April), is (415) 592-8097. Also in that 
article, the correct dimensions of the 
Atronics International ATI-386/B 
motherboard are 8 x h by 12 inches. The 
ATI board does indeed have a connector 
for an external battery, as well. ATI says 
that it has upgraded its BIOS for faster 
caching; the upgrade is free to customers 
with the older BIOS. 

• In “Not Quite As Simple As 1-2-3” 
(September 1989), the speed comparison 
between Lotus 1-2-3 releases 3.0 and 2.1 
should read, “Lotus 3.0 is 59 percent as 
fast as 2.1 on a 386-based system and 52 
percent as fast on a 286-based system.” 

• The acronym LCD in the review of the 
NEC ProSpeed CSX (“Color Hits the 
Streets,” April) refers to a liquid crystal 
display. ■ 
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SPREAD SHEETS FASTER! 



Okidata 393 
748 pages' 


Many companies say they offer the fastest V 
printer with the best value for your money. At OTC, V 
we challenged those claims ... and won! Our tests ' 
prove we deliver more throughput for your money. 

We took five competitive printers and ran a Lotus’- 
1-2-3 spreadsheet under the exact same conditions* 

The OTC 850XL not only delivered 58% more throughput 


W than its closest competitor, but also offered the 
f best price/performance ratio. 

It’s easy to make tall claims. But the offers just 
don't stack up to Output Technology! Take a good 

look at who’s standing tall above the rest _ call 

OTC for a free copy of our Benchmark test today! 
Over 300 Service Centers Nationwide.** 


Tall claims. 


Alps P2100 
886 pages* 


Genicom 3418 


1032 pages 


Epson LQ 2500 
547 pages* 


OTC’s 850XL Prints Spreadsheets 
Faster Than Its Competition! 
240 LPM Guaranteed! 


'Calculated for 8-hour day, based on actual 50-page print 
test All printers run in W CPI. 6 iPt. 136 columns 
"Call for availability in your area 
IBM. Epson. Alps. Genicom, Okidata. and Lotus are 
S/ademarks of others and do not belong to OTC. 


1-800-4-OUTPUT 

(468-8788) 

(8 am — 5 pm PST) 



OUTPUT 

TECHNOLOGY 

CORPORATION 


E. 9922 Montgomery Drive, Suite #6 

Spokane, WA 99206-4199 

(509) 926-3855 (800) 4-OUTPUT (468*8788) 

Telex; #15-2269 OUTPUTSPOK FAX: (509) 922-4742 


Call me, Vm interested r circle 191 on Reader Service Card 

































What’S New 


HARDWARE * SYSTEMS 



The Aitima Two is a 16-MHz 286 laptop with VGA resolution 
and a removable full-size 101-key keyboard. 


A No-Compromise 
15-Pound Laptop 

T he Aitima Two is a 16- 
MHz 286-based laptop 
that includes VGA paper- 
white graphics on a backlit 
LCD, internal hard and flop¬ 
py disk drives, an internal 
2400-bps modem, and a full- 
size 101-key detachable key¬ 
board, The system measures 
15 7 ^ 0 by 1 \% by inches 
and weighs 15 pounds. 

The Aitima Two also in¬ 
cludes 1 MB of RAM (expand¬ 
able to 5 MB), a two-button 
mouse, DOS 4.01, a half- 
length 8-bit expansion slot, 
an AC adapter, and a carrying 
case. The drives are a Sc¬ 
inch 1.44-MB internal floppy 
disk drive and a 40-MB 25- 
ms internal hard disk drive. In¬ 
terfaces include a VGA moni¬ 
tor port, a parallel port, a 
serial port, and an external 
keyboard port. 

An external 4-pound, 2 V A- 
hour battery is optional. 

Price: $4499; battery, $199. 
Contact: Aitima Systems, 

Inc., 1390 Willow Pass Rd,, 
Suite 1050, Concord, CA 
94520, (800) 356-9990 or 
(415) 356-5600. 

Inquiry 1139. 


DTK Joins the 
Laptop Brigade 

D TK, a company that has 
specialized in mother¬ 
boards, has announced its 
first complete system, a 386SX 
laptop. Features include 
VGA graphics on a paper- 
white backlit LCD screen 
and a detachable keyboard. 

Standard hardware in¬ 
cludes l MB of RAM (expand¬ 
able to 5 MB), an internal 
battery that lasts 15 minutes, a 
serial port, a parallel port, a 


3^-inch 1.44-MB floppy disk 
drive, an AC adapter, and a 
power-saver feature. You can 
upgrade with a three-quarter- 
length 16-bit expansion slot 
and an 80387SX coprocessor 
socket. Bundled software in¬ 
cludes DOS 3.3 and Lap- 
Link. The BIOS is DTK's own. 
The 386SX weighs 10^ 
pounds and measures 11^ 0 by 
4 by 12^o inches. 

A system option package 
includes a 2400-bps internal 
modem (occupying a sepa¬ 
rate modem slot), an internal 
40-MB 28-ms hard disk 
drive, an external battery pack 
that extends power to 3 hours 
and weighs about 3 pounds, 
and a carrying case. An op¬ 
tional Expansion Station, en¬ 
closed in a minitower case, 
can accommodate two 5 l A- 
inch half-height drives, one 
5'4-inch full-height drive, and 
th ree full-leng t h 16-bi t ex - 
pansion cards. 

Price: Under $3000; system 
option package, $500; Expan¬ 
sion Station, $295. 

Contact: DTK Computer, 

Inc,, 15711 East Valley Blvd,, 
City of Industry* CA 91744, 
(818) 333-7533. 

Inquiry 1140. 


Fortran Unveils 
Complete SX 
for $1495 

T he NetSet 386SX is one 
of the few 16-MHz 386SX 
systems that costs less than 
$1500. After you include the 
high-capacity 5 *4- or 3 W- 
inch floppy disk drive and a 
video card, you still have two 
open 16-bit slots and two open 
half-height 5 % -inch drive 
bays. The system has one par¬ 
allel and two serial ports, 1 
MB of RAM (expandable to 8 
MB), and a 150-W power 
supply. 

Standard equipment on the 
basic system includes a VGA 
card and a 101-key keyboard 
but no monitor. You can spec¬ 
ify the monochrome system 
with a monochrome video 
card, a 12-inch monitor, and 
a 40-MB 28-ms hard disk 
drive. You can also opt for a 
14-inch color VGA monitor 
and a 40-MB hard disk drive. 
DOS 3.3 or 4.01 is an option. 
Price* Basic system, $1295; 
monochrome system, $1390; 
VGA system, $2050; DOS, 
$105. 

Contact: Fortran/Source, 
6818-G Patterson Pass Rd,, 
Livermore, CA 94550, (800) 

821-9771 or (415) 373-1008. 

Inquiry 1141. 


NEC’s ProSpeed 
386SX Designed 
to Communicate 

N EC’s ProSpeed 386SX 
laptop features a propri¬ 
etary expansion slot for a line 
of communications cards. The 
proprietary Laptop Expan¬ 
sion Slot, the LTX, houses op¬ 
tional cards for local area 
networking, several types of 
synchronous terminal emula¬ 
tion. and a modem. The Pro- 
Speed 386SX laptop also in¬ 
cludes one non-LTX 
proprietary slot for memory 
and another for a modem or 
fax modem. 

Standard features include 
a backlit VGA display, an 82- 
key keyboard, 1 MB of RAM 
(expandable to 9 MB), a Vh- 
inch L44-MB floppy disk 
drive, and your choice of an i n¬ 
ternal 40-MB (29 ms) or 
100-MB (25 ms) hard disk 
drive. Standard interfaces in¬ 
clude one serial port, one par¬ 
allel port, a floppy disk drive 
expansion port, an RGB video 
output port, an external key¬ 
board port, an RJ-11 modem 
port, and a DC power port, 
LTX cards are available for 
Ethernet, Token Ring (4 
Mbps), ARCnet, 3270 emu¬ 
lation, 5250 emulation, send- 
and-receive faxing, addition¬ 
al serial ports, SCSI devices, 
and memory. The laptop 
measures 12 by 14 9 / l0 by 3% 
inches and weighs 14 
pounds. 

Price: With 40-MB hard disk 
drive, $5799; with lOO-MB 
hard disk drive, $6599; bat- 
tery cartridge, $199. 

Contact: NEC Technol¬ 
ogies, Inc., 1255 Michael Dr., 
Wood Dale, IL 60191, (800) 
826-2255 or (708) 860-9500. 
Inquiry 1142, 


42 BYTE - JULY 1990 




















HARDWARE 


PERIPHERALS 


Hewlett-Packard 
Shows Mac Printers, 
One with Color 

H ewlett-Packard has in¬ 
troduced a color printer 
for Macs on an AppleTalk 
network and added an Apple- 
Talk interface to its Desk- 
Writer. 

On or off AppleTalk, the 
HP PaintWriter XL prints a 
page of color graphics in 
about 1 y h minutes. It uses all 
QuickDraw-compatible soft¬ 
ware and lets your Mac II print 
on letter- and tabloid-size 
(11- by 17-inch) paper from a 
palette of up to 16.7 million 
colors. Your Mac Plus, $E, or 
Portable can print from a pal¬ 
ette of up to eight colors. The 
PaintWriter XL also features 
background printing with a 
spooling capability and has 
scalable outline fonts, includ¬ 
ing CS Times, CS Triumvi¬ 
rate, CS Courier, and CS 
Symbol, 

The PaintWriter XL can 
print in portrait and landscape 
orientations and has an auto¬ 
matic sheet feeder that will 
handle up to 200 paper pages 
or 70 sheets of overhead-trans¬ 
parency film. The Paint¬ 
Writer measures 9 by 2914 by 
17 % inches. 

The enhanced Desk Writer 
is a thermal ink-jet printer 
with a print resolution of 300 
dpi. It measures IV/^by 8 by 
14% inches. 

Price; $2995; DeskWriter, 
$1195. 

Contact: Hewlett-Packard, 
Company Inquiries, 19310 
Pruneridge Ave., Cupertino, 
CA 95014, (800) 752-0900. 

Inquiry 1143, 



HP's PaintWriter XL is designed for your Mac , and it functions 
on an AppleTalk network. 


20-pound Device 
Projects VGA and 
Mac Color Images 

T he MagniView 800 VGA 
multisync data projector 
lets you project up to eight 
shades of simulated color from 
any VGA or Mac-compatible 
video source, according to the 
manufacturer. And because 
it’s equipped with a 250-W 
lamp, a fan, and a projection 
lens, you don't need a separate 
overhead projector. 

The maximum graphics 
resolution is 640 by 480 pixels; 
the maximum text resolution 
is 720 by 400 pixels. Controls 
on the front of the 13- by 
\lVi-by 6-inch unit let you ad¬ 
just color, contrast, synchro¬ 
nization, and positioning and 
let you clear the screen and 
reverse the video. 

Price: $1895; Macintosh in¬ 
terface, $20. 


Coiitact: Dukane Corp., 

2900 Dukane Dr., St. Charles, 
IL 60174, (708) 584-2300. 

Inquiry 1146. 


Panasonic Offers 
8514/A and VGA 
Color Monitor 

T he PanaSync Cl 381 is 
an inexpensive 14-inch 
color monitor with a resolu¬ 
tion of 1024 by 768 pixels. 

It automatically adjusts to 
the signal frequencies of 
8514/A, VGA, CGA, and 
Macintosh graphics (you need 
an optional adapter for a 
Mac). The dot pitch is 0.28. 
Price: $699; Macintosh 
adapter cable, $43. 

Contact: Panasonic Commu¬ 
nications and Systems Co., 
Two Panasonic Way, Secau- 
cus, NJ 07094, (800) 742-8086 
or (201)348-7000. 

Inquiry 1145, 


This3V2-inch 
Floppy Disk Drive 
Holds 21 MB 

U sing specially made 
floppy disks, the Stor/ 
Mor drive stores as much 
data as a 21-MB hand disk 
drive, its manufacturer says. 

It holds up to 21 MB of for¬ 
matted data on what looks 
like a standard 314-inch floppy 
disk. The drive’s average ac¬ 
cess time is 35 ms. - 
The Stor/Mor system uses 
a closed-loop servo tracking 
mechanism, as opposed to 
the open-loop stepper motor 
found in conventional disk 
drives. The floppy disk con¬ 
tains two strata: a top layer 
where data is stored, and an 
underlying layer of uneras- 
able magnetic rings used to po¬ 
sition the head. To further 
boost capacity, the Stor/Mor 
uses multizone recording, in 
which the outer tracks contain 
more sectors than those 
nearer the center. 

There are three Stor/Mor 
models. One internal drive is a 
5 U-inch half-height drive 
that comes complete with a 
SCSI adapter, software util¬ 
ities, and cabling. An external 
unit (which measures 5 y h by 
8M by 2U inches including an 
interna] fan) is packaged 
with a SCSI adapter and a sep¬ 
arate 3- by 3- by 4 1 ^-inch 12- 
W power supply. A third unit, 
for PS/2 systems, is an inter¬ 
nal subsystem that includes a 
Micro Channel SCSI adapter. 
Price: Internal, $795; exter¬ 
nal, $895; MicroChannel, 
$995; each disk, $25. 

Contact; Q/Cor, One Meca 
Way, Norcross, GA 30093, 
(800) 548-3420 or (404) 923- 
6666 . 

Inquiry 1144* 

continued 


SPREAD THE WORD 

Your new product is important to us . Please address information to 
New Products Editors , BYTE, One Phoenix Mill Lane, Peter¬ 
borough t NH 03458, Better yet t use your modem and mail new 
product information to the microbytes, hw or microbytes, sw 
conferences on BIX. Please send the product description , price , 
ship date t and an address and telephone number where readers can 
get more information. 
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WHAT'S NEW 


Backup Power 
Supply Fits in a Slot 

T he VIP PowerSave 500 
is a backup power supply 
on an extra-wide 8-bit board 
with accompanying software 
for your DOS system* 

You install PowerSave in a 
single slot when adjacent to a 
short board. On-board nick¬ 
el-cadmium batteries are in¬ 
cluded, as is batte ry-backed- 
up RAM that contains real¬ 
time software for operation. 

PowerSave provides a 
power capacity of 200 W: 200 
VA for up to 90 seconds or 50 
VA for up to 15 minutes; it 
then automatically shuts your 
system down and saves your 
work. The company claims 
that if there’s a 2-second power 
outage, you won’t notice it. If 
power goes out for 2 to 20 sec¬ 
onds, PowerSave performs a 
complete system backup that 
lasts up to 30 seconds and 
lets you continue work after the 
backup is complete. 

Finally, if the power goes 
out for more than 20 seconds— 
even if you power down the 
system yourself—PowerSave 
performs the complete sys¬ 
tem backup and shuts down 
your system. When AC 
power returns, or when you re¬ 
turn to power up your sys¬ 
tem, your application is 
restored. 

Price: $329. 

Contact: ITT PowerSystems 
Corp., 3400 East Britannia 
Dr., Suite 122, Tucson, AZ 
85706, (602) 889-7600. 

Inquiry 1149, 


Make Your Mac 
a Signal 
Processor 

T he NB-DSP2300 digital- 
signal-processing acceler¬ 
ator board from National In¬ 
struments, which features the 
Texas Instruments 


HARDWARE • ADD-INS 



ITT PowerSystems' VIP PowerSave 500 is a backup power 
supply with software for saving your work and automatically 
shutting down your system. 


TMS320C3O floating-point 
DSP, enables your Mac II to 
process signals in real time. 
Coupled with the company’s 
NB-A21G0, a 16-bit audio A/D 
converter board, the DSP 
board gives the Mac II audio¬ 
processing capabilities for 
applications such as speech 
recognition, vibration analy¬ 
sis, and other acoustical 
research. 

When used with National 
Instruments LabView2 soft¬ 
ware, the company says, the 
boards rival stand-alone signal 
analyzers that are three times 
the price. 

The DSP board and the 16- 
bit audio board let you process 
sounds at a rate of up to 33 
MFLOPS. They sample analog 
input from two different 
channels at several software- 
programmable rates, includ¬ 
ing 44.1 kHz (the rate of com¬ 
pact disk players) and 32 and 
48 kHz (the rates used in digi¬ 
tal audio tape recorders). 

Price: NB-DSP230Q, $4995; 
NB-A2100 board, $1595; Lab- 
View2 software, $1995. 
Contact: National Instru¬ 
ments, 6504 Bridge Point 
Pkwy,, Austin, TX 78730, 
(800) 433-3488 or (512) 
794-0100. 

Inquiry 1150. 


Shift Your SQL 

Queries 

into High Gear 

T he dBASE Query Accel¬ 
erator speeds up SQL 
database queries by as much 
as 100 times. The accelerator 
consists of a SCSI disk drive 
controller and a database co¬ 
processor. SCSI drives attach 
to the board with a ribbon 
cable. When the CPU issues 
a database query to the disk 
drive, the request is inter¬ 
cepted by an Advanced Micro 
Devices RISC processor on 
the card and is processed local¬ 
ly before answers are re¬ 
turned to the CPU, 

The benefit of this ap¬ 
proach, ADS says, is that com¬ 
munication between the drive 
and the coprocessor occurs at 
fast SCSI disk transfer speeds 
and only the final query results 
are returned to the CPU 
across the slower AT bus. The 
RISC processor is also opti¬ 
mized for database work, so it 
works faster than the host 
CPU could. 

Price: $1995* 

Contact: Advanced Data 
Servers, P.O. Box 4937, 

Boise, ID 83711, (208) 
322-7800. 

Inquiry 1152, 


Hercules Bundles 
VGA and 34010 
Graphics 

he Graphics Station 
Card is an inexpensive 
VGA and 34010 graphics 
board from Hercules that pro¬ 
duces 16- and 24-bit color 
graphics on VGA color moni¬ 
tors. It includes a full mega¬ 
byte of video memory . 

You can drive the Graphics 
Station Card with 32,768 
colors at 640 by 480pixels 
and at a special 512- by 480- 
pixel resolution* Or you can 
opt for 24 bits with 16*7 mil¬ 
lion colors* The 512- by 480- 
pixel resolution, though dis- 
pl ay able on a VGA, is also 
appropriate for broadcast use 
(with analog RGB signal out¬ 
put) when run through a scan 
converter. 

Price: $1024. 

Contact: Hercules Computer 
Technology, Inc., 921 Parker 
St., Berkeley, CA 94710, 
(415) 540-6000. 

Inquiry U5L 


Turn YourZ-241 
orZ-248 

into a25-MHz486 

T he Z-Master 486 is a 
processor upgrade board 
designed for the Zenith Z- 
241 and Z-248 286-based 
desktop computers. 

Both those systems have 
passive backplanes. The new 
Z-Master processor replaces 
the old CPU board with a one- 
slot 25-MH2 i486 and adds a 
32-bit memory slot for an op¬ 
tional capacity of 16 MB in 
single in-line memory 
modules. 

Price: $4995. 

Contact: Aox, Inc., 486 Tot¬ 
ten Pond Rd., Waltham, MA 
02154, (617) 890-4402. 

Inquiry 1153. 

continued 
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DBMS Case Study: 



TM* 


The Problem 


I 


The 1990 Goodwill Games: 
2500 athletes in 22 events at 


15 locations, drawing hundreds of thousands to watch 
them perform. A show-place for international good¬ 
will. A potential target for terrorists. A challenge for 
security agencies. 

With only 3,000 off-duty officers to fill 30,000 as¬ 
signments, there's no room for confusion in scheduling. 
And scheduling must respond to last minute changes, 
as event limes slip, as dignitaries arrive on short notice, 
or as threats arise. Hand-scheduling can't meet the 
challenge. But the Games' Integrated Police Planning 
Group (1PPG) found that no automated system had ever 
been developed for securing such events. 


Running on a VAX, 
Automated Manpower 
On-line Scheduling (AMOS) matches personnel to 
scheduling requirements, taking into account special 
training, language skills, and other factors. AMOS 
prepares an assignment sheet for each individual, 
explaining the assignment, when and where to report, 
how to get there - even where to park. 

AMOS responds to changes quickly. The database 
is large and complex, yet thanks to the innovative 


The Application 


dbVISTAm" 

Database Management System 

High performance. C language portability. 
^ Complete C source code available , No royalties '. 

Network dam model. Relational E-tree indexing. Relational SQL query and report writer. 
Single Sl multiuser. Automatic recovery. Built-in referential integrity. Complete schema 
revision capability. Supports: VMS, UNIX, QNX, SunOS, XENIX, Macintosh, MS- 
DOS, MS Windows. OS/2 compatible. Mos( C Compilers and LANs supported. 



combined technology of the 
underlying db_VISTA 
database engine, search, 
match, and update times are 
negligible. liata integrity is 
assured by avoiding data 
redundancy. That means 
the information is reliable. 


Command center personnel can 
adjust schedules without delay or 

... - ■ .. V(S y a 


confusion, thanks to db 


Ill's 


wfust 

ability to handle large volumes of 
data with speed and accuracy. 


AMOS was created by 
Raima’s services subsidiary, 

Vista Development Corp., 
using the db_VlSTA III 
DBMS. “We looked for 
months for a database that 
was fast, flexible, and could handle a huge volume of data 
while still maintaining speed,” said Sgt. Alan Bernstein of 
the IPPG. “We also wanted to find a company that could not 
only furnish the product, but provide the development 
services. Then we discovered Raima and db VISTA 111.” 


The Solution 


Your end users may not be fighting terrorists, but they 
still need fast, reliable information to get their jobs done. 

If you develop applications for VMS, UNIX, QNX, OS/2, 
MS-DOS, MS Windows, Macintosh, and other environ¬ 
ments, db_VISTA III is the solution. 

Call 1-800-db-RAIMA (1-800-327-2462) 

Circle 322 on Reader Service Card 
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PC Magazine says, “Northgate’s Slimline 320. 



♦ Smallest full power 386''system ever 

♦ 386/20 Microprocessor 

♦ No larger than a typewriter 

♦ 2Mb Ram 

♦ 40Mb Hard Drive 

♦ 1.2 and 1.44 Floppy Drives 

♦ NEC VGA Color Monitor 

♦ 16 Bit VGA 

♦ OmniKey' V, /PLUS Keyboard 

♦ MS-DOS 4.01/GW BASIC 

♦ THE NEW Microsoft® WINDOWS™ 

♦ PLUS a genuine Microsoft Mouse! 


All this for an incredible: 



Delivered to Your 
Home or Office 


You want maximum performance and value in a 
space-saving desktop case. You get it in a North gate 
Slim Line 320. It packs all the power of a full-size 386 into 
a performance package only 4,25 "high and 16,5 " square. 
And, at just 23 pounds, you can move it with ease. 

PC Magazine said: *(SIimLine) doesn't take up a iot of 
room. ..but it delivers plenty of computer for a price you 
might expect to pay for a 286 system.” 


Die heart of the system is a new Northgate proprietary 
motherboard with built-in hard and floppy disk 
controllers, 2 serial and 1 parallel port and 16-bit VGA 
video. Smaller than a sheet of legal paper. It gives you a 
host of features that are add-ons in others systems. Even 
our ciock/calcndar method is guaranteed for 5 years 
without using old-fashioned batteries. And w^ith five 
expansion slots, you have plenty of room for all your 
peripherals. 


More Storage! More Performance! 

Upgrade to our new super fast Super Maxtor™ 200Mb Hard Drive 
with 15ms Access. 


ADD ONLY 


S699 00 


Use it at office or home. Run the latest multitasking 
applications under Microsoft Windows ™ or Northgate s 
OS/2®Crunch numbers on the biggest spread sheets. 
Sort, search and select data in your databases at the blink 
of an eye. And if you’re looking for high performance 
terminals in a network environment, SlimLine 320 is an 
ideal solution. 





































December 26,1989 



And remember... yout Northgate SlimLine 320 is 
backed by expert technical support any time you need it. 
Call toll-free, 7 days a week, 24 hours a day. On-site 
deskside service is available 5 days a week (to most 
locations). 


SYSTEM FEATURES 

• Intel 80386-20MH/. 
microprocessor 

• 2Mb of RAM: expandable to 8Mb 
on motherboard 

• 40Mb hard drive with built in 
cache 

• 3.5" 1.44Mb and 5.25 " 1.2Mb 
Floppy Disks (reads, writes and 
formats low density diskettes) 

• Page mode memory system 

• Integrated high performance 16-bit 
VGA color controller with 256K 
video RAM supporting 800x600 
resolution 

• Integrated high performance 
floppy and hard disk con¬ 
troller on the motherboard 

• 1 parallel and 2 serial pons 

• 5 expansion slots (3 full-size 
16-bit I/O boards: 2 half- • 
length 8-bit) 

• 14 "NEC 2A VGA Color 
Monitor 

• Exclusive OmniKeylPWS 
Keyboard 

• MS-DOS 4.01 and GW Basic 
Software Installed 

• FOC Class B Certified 



TEST A SLIMLINE 320 
AT NO RISK 
FOR 30 DAYS 


“ /Y7 Magazine December 26. 1989 reviewed the Nonhgatc MicroStation 386/20. 
This system has been upgraded and is now named the “SlimLine 320." 


Of course, SlimLine 320 comes with a 1-year limited 
warranty on parts and labor; 5-years on the OmniKey 
keyboard. If a part fails, we’ll ship a replacement to you 
overnight at our expense before you return your part. 


Test a SlimLine 320 at no risk for 30 days. If you 
are not 100% satisfied, return it for a full refund. 
No questions asked. To place your order, call sales 
toll-free 24 hours everyday. Be sure to ask about 
custom configurations, leasing and financing 
options. 


FINANCING: Use the Northgate Big‘N" revolving credit card. We have 
millions in financing available. We accept Visa or MasterCard, too. I .case 
it with Northgate, up to Five-year terms available. 

CALL TOLL FREE 
24 HOURS EVERYDAY 

800-548-1993 


P.O. Box 41000 Plymouth, MN 55441 

Price* and specification* subject to change without notice Northgate reserve* ihe r^ht to substitute components of equal or greater quality 
or performance. AH Hans subject to avatUbilny 

©Copyright Northgate Computer System*. Inc. 1990. AH Right* Reserved. 

Northgate. OmmKty and the Northgate B^t V logo arc trademarks of Northgate Computer Systems. Inc. Ail other product and brand 
names arc trademarks of then respective companies. Microsoft and Woidows arc icgutcrcd trademarks of Microsoft Corporation. *386* 
and *S386* are registered trademarks of Intel Corporation, 
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Hand Scanner 
Supports 256 Colors 

E CA C&C Products 
claims that its Hico A4 
Color Scanner, which scans a 
4-inch-wide swipe of graphics, 
can recognize 256 colors. 
Accompanying DOS-compat¬ 
ible software lets you per¬ 
form the standard desktop pub¬ 
lishing functions of other 
black-and-white and 64-color 
scanners and lets you change 
the value, saturation, and hue 
of each color picture. 

Key functions include 
merging scanned pictures, im¬ 
porting ASCII text, and sup¬ 
port for file formats like 
PMC, VMG, and SCF. 

The software supports more 
than 30 editing tools, includ¬ 
ing line, circle, move, rotate, 
enhance, air spray, area fill, 
scissors, copy, move, rotate, 
enhance, fade, reverse, out¬ 
line, and undo. 

The A4 Color Scanner, 
which includes an 8-bit scan¬ 
ner interface card, works 
with VGA adapter boards to 
display 640- by 480-pixel res¬ 
olution and with EGA adapter 
boards that have at least 512K 


bytes of RAM. There’s also 
support for HP LaserJet and 
PaintJet printers. 

A minimum system con¬ 
figuration has 640K bytes of 
RAM, a mouse, and a hard 
disk drive. 

Price: $699. 

Contact: ECA C&C Prod¬ 
ucts, Inc., 38 Route 46 E, 
Lodi, NJ 07644, (201) 
478-0302. 

Inquiry 1155. 


Inexpensive Film 
Recorder Makes 
High-Quality Slides 

P olaroid says that its en¬ 
try-level high-resolution 
film recorder produces pre¬ 
sentation-ready photos and 
transparencies at one-third 
the price of its competition. 

The Digital Palette CI- 
3000, which interfaces through 
a Centronics parallel port, is 
about half the size of a nine- 
pin printer. You use it to 
make 35-mm slides with pre¬ 
sentation-graphics software 
like Ashton-Tate’s Draw Ap¬ 
plause and Software Publish¬ 
ing’s Harvard Graphics. 

The color and exposure 


data for several kinds of film 
is housed in the CI-3000’s 
ROM to deliver predictable re¬ 
sults across different film 
types. The color response of 
the internal CRT is account¬ 
ed for as well, as are the 
changes that take place as the 
tube grows older. 

The CI-3000 exposes 
slides at a maximum resolution 
of 2048 lines, half that of 
competing mid- to high-priced 
recorders. However, Polaroid 
says that, at typical confer¬ 
ence-room distance, the eye 
is not sensitive enough to dis¬ 
cern the difference between 
4096-line and 2048-line 
images. Like other film re¬ 
corders, this device delivers 
24-bit color from a palette of 
16.7 million colors. 

An auto-winding 35mm 
film holder is included, with 
optional holders accommo¬ 
dating various other film types 
up to 4 by 5 inches. The CI- 
3000 recognizes the type of 
film holder installed and ad¬ 
justs the image size according¬ 
ly. You can also program the 
film recorder with custom film 
characteristics and image 
sizes. 

Price: $3995. 

Contact: Polaroid Corp., 


575 Technology Sq., Cam¬ 
bridge, M A 02139,(617) 
577-2000. 

Inquiry 1156. 


MicroSpeed 
Trackball Replaces 
Mac Mouse 

T he MacTrac is a Macin¬ 
tosh-compatible three-but¬ 
ton trackball that’s designed 
as a plug-and-play replacement 
for the Macintosh mouse, ac¬ 
cording to MicroSpeed. It 
measures 3% by 6% by 
slightly more than 2% inches 
(the diameter of the 
trackball). 

MacTrac features a resolu¬ 
tion of 200 dpi and has a cur¬ 
sor-drag lock button that 
eliminates the need to hold the 
button in order to drag the 
cursor. 

Price: With ADB connector, 
$119; with DB-9 connector, 
$99. 

Contact: MicroSpeed, Inc., 
44000 Old Warm Springs 
Blvd., Fremont, CA 94538, 
(800) 232-7888 or (415) 
490-1403. 

Inquiry 1157. 

continued 


For Privacy, Wear Your Monitor on Your Head 

T he Private Eye is a 1 - 
inch-wide monitor at¬ 
tached to a headband. You 
obviously use it differently 
than you do other monitors; 
you look into a postage- 
stamp-size window and see a 
legible image of a 12-inch 
720- by 280-pixel screen su¬ 
perimposed on your field of 
vision and apparently float¬ 
ing in space 2 feet in front of 
you. The unit measures 3% 
by 114 by 1 % inches. 

Mechanically, Private 
Eye consists of a column of 
LEDs, a magnifying lens, a 
Reflection Technology's Private Eye is a virtual 12-inch resonating spring-mounted 

CGA computer monitor with a lightweight headset. mirror, and a counterbal- 

_ ancing weight. 



The operation draws less 
than half a watt of electrical 
power. The LED generates 
one 280-pi xel 1 ine of the 720- 
by 280-pixel image every 
1/36,000 second. The mir¬ 
ror oscillates every second to 
project 720 different ver¬ 
sions of the 280-character 
horizontal line. And each 
image, which is red (from 
the red LEDs) on a black 
background, is made 50 
times per second. 

Price: $495. 

Contact: Reflection Tech¬ 
nology, 240 Bear Hill Rd., 
Waltham, MA 02154, (617) 
890-5905. 

Inquiry 1154. 
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Instant workstation. 
Just Add Open desktop. 


T ake a look at the vast majority of graphical workstations 
developed over the past decade and you’ll see something 
they all have in common: 

An integrated UNIX® System environment. 

Now take a look at the vast majority of businesses that have put 
computing power directly onto their office desktops over the 
past decade, and you'll see something they all have in common: 

Industry-standard personal computers. 

I t doesn’t take a computer to forecast the platform that’s going 
to put graphical workstations on the vast majority of business 
and engineering desktops in the next decade: 

An integrated UNIX System environment for industry-standard 
personal computers. 

And that’s what Open Desktop™ is all about. 

O pen Desktop is the complete graphical operating system 
that's built on the most popular UNIX System platform of 
all time—SCO™. And it lets you create your own networked, 
icon-driven workstation environment using the industry- 
standard 386 or 486 computers and peripherals of your choice. 


I n a single, easy-to-use, fully supported—and completely 
integrated—package, Open Desktop delivers: 

• the full 32-bit, multitasking computing power of SCO UNIX 
System V/386 

• compliance with POSIX™ and X/Open® standards 

• an OSF/Motif"-based, Presentation Manager-compatible, 
graphical user interface 

• distributed SQL database management services 

• compatibility with existing DOS, XENIX®, and UNIX System 
applications and data files 

* NFS™, TCP/IP, and LAN Manager networking facilities 

And all at an unbelievably affordable price. 

D iscover the complete graphical operating system that 
leading companies worldwide are choosing as their devel¬ 
opment platform for the ’90s—and using to turn their 386 and 
486 PCs into instant workstations today. 

Open Desktop from SCO. 


OPEN 
DESKTOP. 

The Complete Graphical Operating System 




THE SANTA CRUZ OPERATION 


For more information, caH SCO today and ask for ext. 8400 

(800) SCO-UNIX (726-8649) (408) 425-7222 FAX: (408) 458-4227 E-MAIL:... !uunet!sco!info info@sco.COM 

SCO, (hr SCO logo, Open Desk Ltift, i ml Lhe Often Dwklofv hipj i re trademarks of Tire SanLa Cnut UperUMin. Inc U NJ X is j rTpixirmt Iradesnirk AUST In the C5A *m! other dirt He*. POKtX p. mradcmprk of Tire |itM(UJ<rttfEleftr*.’»I*t*ttiyrt1rLitiKiEiistn«;rs D|EQ.lAlp«H is j 
re gi sirred Imlema it of X-'Oprn Ciunfiary lid. OfWMnlif is 1 1 mile mark nf The Open Software FpwuLjiuhi. Inc XEXIX is arcgBlrral trademark nf Microsoft Cwpuraliim. NFS is t trademark irf Sun Mkri’nitfem*. Iik 

A/i9N9 flw Satna llriu (Ipmiimi. lire. Alt Highs Reserved The SswuEriu Operuhii. Iiw.,40n hiKirul Siwel, pit. fox (9M, SanU Crin, CjIiIihdii 9S04I L SA ThrSanu CruxUfwriniNi. Ltd., Crux ley Crmnr, Huhth Lane. Wathml Vl)l KVMireat Brim in. + 9* 10)^3 HJti.m, 
FAX: +44 (0W2.4 8I77JH. TELEX: M7572 ttUUfrfc 
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WHArS NEW 


CONNECTIVITY 



The Hayes Personal Modem 2400plus is a 2400-bps modem in 
an AC adapter ♦ 


First Low-Priced 
Modems from Hayes 

N ew Hayes products in¬ 
clude a 2400-bps modem, 
the Personal Modem 
2400plus, and the software to 
make it run: Smartcom for 
the Mac and Smartcom EZ for 
DOS systems. Another soft¬ 
ware package in the series, 
HayesConnect, lets your Mac 
share its modem capabilities 
with other Macs on an Apple- 
Talk network. 

For simplicity , Hayes bun¬ 
dles the modem circuitry with 
an AC adapter in a single 13- 
ounce2&- by 33£- by l&-inch 
case. Included are cables for 
the phone line and your com¬ 
puter's serial port. 

Smartcom for the Mac and 
Smartcom EZ include a data¬ 
base for often-called num¬ 
bers and associated dial-up 
parameters. They also in¬ 
clude the industry-standard 
XMODEM protocol for up¬ 
loading and downloading files. 

When you're ready to use 
the Mac version of the Per¬ 
sonal Modem 2400plus as a 
shared resource on your Apple- 


Talk network, you use 
HayesConnect. The server 
software, which doesn't re¬ 
quire a dedicated Mac system, 
does need 256K bytes of 
available RAM. The worksta¬ 
tion version of HayesConnect 
requires 64K bytes of available 
RAM* It also works across 
multiple AppleTalk zones. 
Price: Personal Modem 
2400plus with Smartcom, 

SI99; HayesConnect, S79. 
Contact: Hayes Microcom¬ 
puter Products, Inc,, 705 Wes- 
tech Dr., Norcross, GA 
30092,(404) 449-8791, 
Inquiry 1160, 


Watchdog Keeps 
an Eye 

on Small Networks 

N etwork General, maker 
of the Sniffer Network 
Analyzer for large-scale net¬ 
works, has announced a less 
expensive analyzer for net¬ 
works of 20 to 30 nodes. 

Watchdog has monitoring 
features that include station 
and network alarms, statis¬ 
tics for performance analysis, 
report generation utilities, 
and cable- and active-station 


testing. Watc hd og’s network¬ 
wide alarms alert you to prob¬ 
lems of too much or too little 
network usage, activity by an 
unknown station, or broad¬ 
cast storms (i.e., when the net¬ 
work is filled with broadcast 
messages) . Alarms also signal 
other problems, such as an 
“unresponsive" station or one 
that uses too much of the net¬ 
work resources. 

Watchdog displays statis¬ 
tics in real time to track net¬ 
work activity, including us¬ 
age and error frequency rate . 
You can save this data, and 
you can print out tabular or 
graphical reports that sum¬ 
marize network activity. 

The Watchdog Network 
Monitor offers Racal Inter- 
LAN AT or Micro Channel 
Ethernet boards for thick and 
thin coaxial cabling and un¬ 
shielded twisted-pair cabling. 
Watchdog requires a dedi¬ 
cated PC unless you use a sec¬ 
ond network adapter card. 
Price: Watchdog, $1995. 
Contact: Network General, 
4200 Bohannon Dr., Menlo 
Park, CA 94025, (415) 
688-2700. 

Inquiry 1161, 

continued 


Remote Control for DOS and Apple Systems 


Takeover is DOS-compat¬ 
ible remote-control software 
that features pull-down 
menus with keyboard or 
mouse control and all the 
functions of SoftKlone's 
Mirror III communications 
software. Microcom's Car¬ 
bon Copy Mac is remote- 
control software that works 
over serial (including mo¬ 
dem) and AppleTalk net¬ 
works. 

Both products feature 
their own communications 
software, background file 
transfers, a disable function 
to keep the host safe from un¬ 
friendly guests, and a 
“chat” function for real¬ 
time communication. 


T akeover (for DOS sys¬ 
tems) includes auto¬ 
matic callback, session re¬ 
cording with variable-speed 
playback, and an activity 
log. It has its own data-com- 
pression and error-correc¬ 
tion protocols. 

Takeover occupies 55K to 
70K bytes of RAM on the 
host system and 480K bytes 
on the remote system (of 
which 375K bytes is the Mir¬ 
ror III communications 
package). The company says 
that the package works with 
all asynchronous modems, 
synchronous modems, and 
minicomputer and main¬ 
frame terminal-emulation 
packages. The standard 


package includes one guest 
and one host interface. 
Price: $295; each additional 
host, $150; each additional 
guest, $195. 

Contact: SoftKlone, 327 
Office Plaza Dr,, Suite 100, 
Tallahassee, FL 32301, 
(904) 878-8564. 

Inquiry 1162, 

C arbon Copy Mac comes 
with an identical 200K 
bytes of software for a host 
and a remote Macintosh. 

You can use a queue to 
transfer multiple files from 
one Mac to another. The file 
transfer works with most 
modems (Microcom bundles 
over 20 modem scripts), and 


it will work across multiple 
AppleTalk zones and Token 
Ring and Ethernet net¬ 
works. 

For security, you can tem- 
porarily or permanently 
block remote Mac users 
from watching your screen, 
and a “peephole" function 
lets you identify remote Mac 
users before you allow them 
to view your screen. The 
minimum system require¬ 
ment is a Mac Plus. 

Price: $299; for each addi¬ 
tional Mac, $199, 

Contact: Microcom, Soft¬ 
ware Division, 500 River 
Ridge Dr., Norwood, MA 
02062, (617)551-1000* 
Inquiry 1163, 
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Logitech's foolproof desktop tools 
let anyone turn out smart looking 
documents. And now with Logitech's 
special prices , there's never been a 
smarter time to buy them. 

ScanMan* Plus. Scans images up to 
4" wide into any document instantly. 
Works with all major applications. 
Adjusts to 400 d.p. /., 32 shades of gray, 
with three photo settings. Suggested 
Retail Price (SRP): $339. 

CatchWord" Intelligent O.C.R. Lets 
you use text scanned with ScanMan 
in applications, just as if you'd typed it 
in. CatchWord accurately recognizes 
type from 6-20 points in virtually any 
typeface at speeds of up to 2,000 
characters a minute. SRP: $249. 

Finesse w Desktop Publishing lets you 
design brilliant documents effortlessly 


with direct scanner support, pre¬ 
designed page formats and automatic 
text wraparound. The only inexpensive 
DTP software to include Bitstream • 
Fontware" absolutely free (a $545 
value). SRP: $179. 

Logitech “ Series 9 Mouse. Awarded 
rave reviews for its comfortable shape, 
adjustable resolution and ballistic 
drivers for flick-of-the-wrist control. 
Includes Pop-Up DOS “ and mouse 
menus to mousify almost any applica¬ 
tion. SRP: Serial-$119, Bus-$139, 
PS/2-$119, Serial & PS(2-$149. 

TrackMan. 7 Ingenious thumb-operated 
stationary mouse offers comfort and 
precision without desktop motion. Guar¬ 
anteed compatible with all PC appli¬ 
cations supporting Logitech or Microsoft • 
mice. SRP: Serial-$139, Bus-$149. 


SAVE A BUNDLE ON A BUNDLE! 

Until the end of July, save up to $99 on these 
product bundles, at participating dealers. 

Logitech Mouse (serial version) 
and Finesse DTP software 

Suggested bundled price: $199 
(Save $99 on suggested retail price!) 

ScanMan Plus and 
CatchWord O.C.R. software 

Suggested bundled price: $499 
(Save $89 on suggested retail price!) 


For more information call 
800-231-7717Ext. 346. 
In California: 
(800)552-8885 
In Canada: 
(800)283-7717 
In Europe: 

+ + 41-21-869-9656 



® 1990 Columbia Pictures Industries. Inc. All Rights Reserved. * 'THE THREE STOOGES "is a trademark of Norman Maurer Productions. Inc. */" trademarks of registered owners. 
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WHAT'S NEW 


LANtastic 
Incorporates Voice 

A rtisoft’s LANtastic 3.0 
network operating sys¬ 
tem, which occupies only 
30K bytes of RAM, now sup¬ 
ports voice chat and voice 
mail with LANtastic-compat- 
ible network adapter cards 
and new 8-bit add-in cards 
called Voice Adapters, With 
both cards, you can use LAN¬ 
tastic's voice capabilities on 
the company's 2-Mbps net¬ 
work and on LANtastic-com¬ 
patible Ethernet hardware. 

Each Voice Adapter, 
which is cabled to a telephone 
handset, digitizes spoken 
messages or music and pre¬ 
serves them. It features si¬ 
multaneous record and play, 
ports for importing and ex¬ 
porting audio, 8-hit D/A and 
A/D conversion, and back¬ 
ground operation. 

Power requirements are 12 
V at 33 mA, sampling rate is 
7990 Hz, and bandwidth is 
200 to 3400 Hz. 

The Voice Programmer's 
Interface lets you add sound 
effects, including speech and 
music, to network application 
programs. 

Price: LANtastic 3.0, $495; 
Voice Adapter, $149; Voice 
Programmer's Interface, 
$195. 

Contact: Artisoft, Inc., 
Artisoft Plaza, 575 East River 
Rd., Tucson, A2 85704, 

(602) 293-6363. 

Inquiry 1166, 


New Windows 
Package Simplifies 
Use of PROFS 

S martScreen is a graphi¬ 
cal E-mail interface that 
makes it easier for PC users 
to access IBM's notoriously ar¬ 
cane PROFS mail system. 


CONNECTIVITY 



Artisoft ’$ Voice Adapter works with LANtastic J .0 and supports 
voice chat and voice mail. 


It runs under Microsoft 
Windows (including 3.0) on 
PCs. It presents a panel of 
icons that symbolize typical 
PROFS activities such as 
messages, documents, mail, 
calendar, notepad, and alarm 
clock. By clicking on an icon, 
you can access that part of 
the PROFS system without 
knowing its commands or 
syntax. 

SmartScreen isn't, how¬ 
ever, a terminal emulator in 
itself; it sits on top of an 
installed 3270 package such as 
Attach mate or Digital Com¬ 
munications Associates' 

IRMA. 

The main benefit of the 
software—aside from eliminat¬ 
ing the need to remember 
PROFS commands—is that it 
can improve E-mail by ex¬ 
ploiting the PC, the manufac¬ 
turer says. SmartScreen lets 
you prepare messages with PC 
text editors, off-line from the 
host, which reduces connect 
time; SmartScreen gives ac¬ 
cess to the Windows clipboard. 


which simplifies actions such 
as pasting a piece of a spread¬ 
sheet into a mail message; 
and because a PC is a lot 
smarter than a terminal, the 
software can do things like 
check for PROFS mail at a 
set time and notify the user if 
any has arrived. 

Price: $495 per user. 
Contact: Cape!la Systems, 
Inc., 8601 Dunwoody Place, 
Suite 632, Atlanta, GA 
30350, (404) 552-9910. 
Inquiry 1170. 


Inexpensive Fax 
Software Requires 
Dedicated Mac 

Z ap Fax is send-only fax 
server software for the 
Macs on your AppleTalk 
network. 

You need to dedicate a 
Mac 512 or higher with a hard 
disk drive, and you need a 
fax modem. Host software is 
RAM-intensive, so you can't 


D-Link Introduces Pocket Ethernet 
LAN Adapter 


T he D-Link Ethernet 
Pocket LAN Adapter 
kit gives you a parallel-port 
interface to coaxial Ethernet 
networks. 

The kit includes a 4-ounce 
adapter (without battery) 
that measures 4% by 2% by 
inches, a 5-ounce wall- 
mount AC adapter, and your 
choice of t-connectors for 


thin or thick coaxial cabling. 

D-Link Systems says that 
the parallel-port interface 
kit is compatible with all the 
popular network operating 
systems. 

Price: $495. 

Contact: D-Link Systems, 
Inc., 5 Musick, Irvine, CA 
92718,(714)455-1688. 

Inquiry 1167. 


run any other software on this 
server. But Sunrise Services 
replaces print drivers on the 
networked Macs and there¬ 
fore has no RAM overhead on 
these nodes. 

You access the fax print 
driver through your Mac's 
PICT files within Quick¬ 
Draw, 

Price: $295. 

Contact: Sunrise Services, 
705 West Valley Dr., Suite 1, 
Campbell, CA 95008, (408) 
377-3753. 

Inquiry 1169. 


Cardinal Introduces 
2400-bps Modems 
with MNP 5 

C ardinal Technologies' 
2400 Series MNP 
modems feature the 2400-bps 
data transmission speed of the 
CCITT V.22bis standard and 
the 4800-bps speed of the de 
facto MNP 5 data compres¬ 
sion standard. The modems 
are also backward compatible 
with 1200-bps (and lower) 
standards. 

Both the external and the 
internal units feature automat¬ 
ic dialing and answering and 
a configuration view that lets 
you view the current and 
stored telephone numbers and 
associated telecommunica¬ 
tions settings. The internal 
unit is an 8-bit half card, and 
the external unit measures 1 14 
by 514 by 9% inches and 
weighs 4 pounds. 

Price: Internal, $279; exter¬ 
nal, $299, 

Contact: Cardinal Technol¬ 
ogies, Inc., 1827 Freedom 
Rd., Lancaster, PA 17601, 
(800) 233-0187 or (717) 
293-3000. 

Inquiry 1168. 

continued 
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“I was looking for a graphic 
example of what could be done 
with a laptop PC...Zenith Data 
Systems showed me two.” 


Groupe Bull 


^Source: Dataquest 

Graphics simulate Microsoft® 30 r 

a product of Microsoft Corporation. 
lntel386SX is a trademark of Intel Corporation. 
© 1990, Zenith Data Systems 


ZENITH fl 

data systems bd 


Today’s laptop leader* offers the clear choice in portable 
VGA graphics: SupersPort" 286 e and SupersPort SX. 

Zenith Data Systems brings you two advanced laptop PCs that 
can run today’s sophisticated color VGA applications, using 16 
corresponding shades of gray for superior graphics presentations. 

First, there’s the number-crunching SupersPort 286e with its 
dazzling backlit LCD display. Then there’s the SupersPort SX 
with a Page White screen that virtually duplicates the printed 
page., .plus Intel386SX™ power to handle tomorrow’s graphical 
user interfaces. 

And each features our Intelligent Power Management System^ 
which puts power usage in your control for hours of battery life. 

So, if you want the ultimate in portable screen clarity and 
contrast, see our leading VGA-enhanced laptops in action. For 
your nearest Zenith Data Systems Medallion Reseller, call: 
1-800-523-9393. 
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Introducing new 

Windows 3.0 

The graphical user interface (GUI) As a matter of fact, once you see 

environment on an MS-DOS PC, and the environment created by Windows 3.0, 
subsequent demise of the “C” prompt, j s you’ll think quite the contrary, 
a reality today. Sure, you say. The first time you see it, you won’t 

Microsoft realizes you may have believe it. Archaic characters, mundane 
heard this one before. And we agree that instructions, and even entire command 
you have every reason to be skeptical. sequences, have been replaced by a pro- 

Well, all of this was before new gram manager full of clear, friendly icons. 
Microsoft Windows™ version 3.0. A GUI You’re immediately comfortable, 
environment that will forever transform When you work on more than one 

the way you use your PC. thing at a time, you’ll quickly reap the 

Now, before you wonder what to benefits. Because the program manager 
do with all of your existing DOS applica- welcomes on-screen multitasking of 
tions (to say nothing about your existing large Windows applications. Of course, 
DOS experience), the Windows environ- without ever visiting the “C” prompt, 
ment works within your MS-DOS sys- Through something with the com- 

tem. This is not a traumatic thing. plicated name of Dynamic Data Ex- 











change (DDE), you can simplify your life. 
For example, with DDE, you can change 
information in a Microsoft Excel spread¬ 
sheet, and have those changes automat¬ 
ically show up in a “linked” 
table in a word processing 
document. Or vice versa. 

You can also easily 
access a network from with¬ 
in Windows. So, no matter __ 

how big the rivalry between researc! 
accounting is on the softball field, every¬ 
body’s on speaking terms in the office. 

Even the setup program is graph¬ 
ical, only needing a few easy steps. 

At this point, you probably think 
your machine will slow to a crawl the 
first time you try any of this. 



We thought about that, too. So new 
Windows 3.0 breaks the 640K memory 
barrier that saddles other DOS programs. 
Giving you access to all the memory and 
power your 286 or 386 PC can muster. 

It all sounds incredible. Which it is. 
And, it’s taking place in an intuitive, con¬ 
sistent graphical environment. 

For more information or to learn 
about upgrading your current Windows 
version, call (800) 323-3577, Dept. L83. 

Graphics-based software is how 
people will run their PCs in the 1990s. 

And there’s no better way to get 
yourself acquainted than Windows 3.0. 

Microsoft 

Making it all make sense' 


Windows Wis optimised jbr I 2MB 296 and 386 personal ammittrs. 640K RAM mqmrrd. Custom** r nvk tht 50 United Staten, tail (S0QJ323J57Z Dept LS3.in Canada, cati (416/573 7638. Outside the US ami Canada, roff (206/8528661 
© 1&&) Micmsoft GwpanltUn Atlnght i nerved. MiCTU&fL MS jDOS and the Micmoft kfftarw registered trademarks and Malqiw if all make sens* and Windmas art trademarks of Minusift Corporation. 



Hie Options Window Help 


Apparel Contact; 


MB Run Dales 


Ptiot to oui conversation, I was unaware that the Nehm jacket was 
enjoying a renaissance But, I spoke with Daniel McCann, who 
manages out Rocky Mount mill Daniel suggested that you might 
find the enclosed pattern suitable It’s called "Wolf Tones* (out 
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SOFTWARE • PROGRAMMING 
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,4 portion of C code that *s been transformed by dAnalyst for C. 
The different colors help with readability: Here, variables are 
green and # defines are yellow. 


Code Generator 
and Transformer 
for Windows 3.0 

d Analyst for C\ a devel¬ 
opment environment that 
now supports Windows 3,0, 
features a documentation facil¬ 
ity that takes unintelligible 
scraps of C code and trans¬ 
forms them into structured 
code that complies with the 
standard specified by Ker- 
nighan and Ritchie. According 
to Buzzwords International, 
the transformed code com¬ 
piles, links, and executes just 
as it did in its original form. 

Working in or out of the 
Windows environment, you 
can use dAnalyst’s screen 
painter and report writer to 
generate portable C source 
code that supports multiuser 
dRASE, FoxPro, and Clipper 
data files, Paradox table inter¬ 
action* and spreadsheets. 
While the program automati¬ 
cally generates multiuser ap¬ 
plications, you can run an ap¬ 
plication on single-user 
systems without modification. 

Other features of the pro¬ 
gram include a debugger, a 
linker, and a Make facility. 
Price: $295. 

Contact: Buzzwords Interna¬ 
tional, 2879 Hopper Rd., Cape 
Girardeau, MO 63701, (314) 
334-6317. 

Inquiry 1120* 


Full-Screen 
Text Editor 
for Windows 3.0 

T he new version of Brad¬ 
ford Business Systems’ 
SpeedEdii provides a full- 
screen text editor for Windows 
3 0 programmers* A Win¬ 
dows application itself, Speed- 
Edit supports scroll bars, 
puli-down menus, list boxes, 
and multiple windows. 

The editor supports Dy¬ 
namic Data Exchange, key¬ 
board macros, and search 


and modification of multiple 
files as if they were one file* 
the company reports. You can 
compile and test the program 
without leaving SpeedEdit, and 
the program includes Undo 
and Redo facilities. SpeedEdit 
provides more than 150 edit¬ 
ing functions, A remote pro¬ 
gram facility lets you work 
on files that reside on the host 
system. 
iVice: $295. 

Contact: Bradford Business 
Systems, Inc., 25301 Cabot 
Rd., Suite 201, Laguna 
Hills, CA 92653, (714) 
859-4428. 

Inquiry 1121, 


Prologs for the Mac 
and OS/2 

rity now offers Delphia 
Prolog, the platform 
that’s used on many systems 
in Europe, for the Macintosh* 
With Delphia Prolog, you 
can write HyperCard scripts 
that make calls to Prolog, 
giving you a hyper-Prolog de¬ 
velopment environment, 
Delphia Prolog includes an 
optimized version of the Edin¬ 
burgh syntax; an interpreter, 
a debugger, and a compiler; an 
application manager; a lexi¬ 


cal analyzer generator; and 
tools for connecting to other 
languages, graphics packages, 
and Oracle and Ingres. The 
program is sold without royal¬ 
ties or run-time fees and re¬ 
quires a Mac Plus. 

Price: $395. 

Contact: A rity Corp., 29 
Domino Dr., Concord, MA 
01742, (508) 371-1243. 

Inquiry 1122, 

P DC Prolog now supports 
network file sharing in its 
external database system, al¬ 
lowing you to use the database 
in a networked or multitask¬ 
ing environment, such as OS/2 
or Unix, Prolog Development 
Center says. The OS/2 version, 
with which you can create 
text-mode applications that run 
in Presentation Manager, 
supports the exchange of Pro¬ 
log terms among multiple 
Prolog processes over named 
pipes* 

PDC says that because its 
Prolog is typed, requiring you 
to declare data types of vari¬ 
ables and data structures, it 
lets you create applications 
with executable speeds compa¬ 
rable to those of programs 
written in C. Version 3.2 lets 
you embed its editor in the 
application you’re creating, A 
new command-line feature of 
the program lets you compile 
or make programs from 
within batch files or from the 
command line, without hav¬ 
ing to enter the development 
environment. 

The DOS version of Prolog 
requires DOS 3.0 or higher on 
an IBM PC with 512K bytes 
of RAM* For OS/2, you’ll 
need version 1.1 or 1.2. The 
Unix version should be avail¬ 
able later this summer. 

Price: $249; OS/2 version, 
$599* 

Contact: Prolog Develop¬ 
ment Center, 568 14th St. 

NW, Atlanta, GA 30318, 

(404) 873-1366. 

Inquiry 1123. 

continued 



Two overlapping SpeedEdit text windows running under the 
Windows 3.0 program manager. SpeedEdit can handle up to eight 
windows at a given time * 
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Look familiar? 


Then this $50 upgrade will look great. 
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If this looks like your current version of Windows, you can upgrade for just $50. 




Check out your software because if it uvrks in thin a Windows environment, you're in luck. 


If you are using Microsoft® 
Windows™ the best thing about 
this offer, besides the special up¬ 
grade price, is that you’ll now 
have access to all the memory in 
your PC. Not to mention that you 
can keep using your existing 
MS-DOS® applications, multitask 
with other Windows applications, 
and network more easily 

All the popular Windows 
applications have already been 
updated to utilize Windows 3.0’s 
powerful capabilities. And most 
are offering low-cost or free up¬ 
dates. So ir you have any version 
of Windows—including runtime 
Windows—give us a call. We’ll 
upgrade your copy of Windows, 
help you update your applica¬ 
tions, and answer any questions 
you may have. 

But make sure and call for 
your $50* Windows upgrade 
before September 15,1990. You’ll 
save $99 off the suggested retail 
price of $149. And you’ll be using 
Windows 3.0. Which will make 
you look great. 

To get your Windows 
upgrade for just $50, call 
(800) 323-3577, Dept. L53. 

Microsoft 

Making it all make sense* 


© 1990 MurysoftLvrponition. All rights reserved Microsoft, the Microsoft logo and MS-DOS are registend trademarks and Making it all make sense and Wmdotcs are trademarks of Microsoft Corporation. 'Offer good ch/v tn the 50 United States. 
Puymcnt in US. funds (plus a $5.50 shipping/handling fee and appitaibk sates tax). Please aline two to four ureks for deli ten 











































































WHAT'S NEW 


SOFTWARE « BUSINESS 



The Primavera Project Planner proprietary graphical interface 
lets you add activities and relationships in interactive mode « 


Project Manager 
Offers E-Mail, 
Graphics Interface 

T he latest version of Pri¬ 
mavera Project Planner 
has a new graphical user in¬ 
terface that lets you edit and re¬ 
view project networks with 
up to five levels of zoom. 

Other additions include file 
and record locking on Novell 
networks and an integrated 
E-mail system and BBS. 

When it runs on a net¬ 
work, a project administrator 
establishes access rights with 
multiple levels of security, in¬ 
cluding read-only and exclu¬ 
sive access to specific projects. 
The program's P-Mail fea¬ 
ture allows private electronic 
messaging, and the BBS lets 
you post public messages. 

Pri mavis ion, the graphics 
system that works with Prima¬ 
vera Project Planner, sup¬ 
ports the plotting of resource 
and cost graphics as com¬ 
bined histograms and cumula¬ 
tive curves. You can compare 
up to two target projects plus a 
current project simultaneous¬ 
ly, the company reports. 

Primavera Project Planner 
4.0 runs on the IBM XT with 
640K bytes of RAM, a hard 
disk drive, and a mouse. The 
program now supports Post¬ 
Script output devices. 

Price: $4000, 

Contact: Primavera Sys¬ 
tems, Inc., Two Bala Plaza, 
BalaCynwyd, PA 19004, 
(215)667-8600. 

Inquiry 1125, 


Database 
of Venture 
Capitalists 

W hether you're planning 
to start a new company 
or expand an existing one, 
the search for venture capital 
can take a long time. To help 


businesses quickly locate and 
qualify potential sources of 
financing, a company called 
DataMerge offers the Financ¬ 
ing Sources Databank. 

The program lets you 
search for venture firms by 
several different criteria. 

Once you've narrowed the 
search, it provides informa¬ 
tion on what types of financing 
and companies the potential 
source prefers, the kind of in¬ 
formation you'll need to sup¬ 
ply, and other policies. 

The program runs on the 
IBM PC with 256K bytes of 
RAM and a hard disk drive. 
Price: $199. 

Contact: DataMerge, Inc., 
One Cherry Center, 501 SouLh 
Cherry St., Suite 500, 

Denver, CO 80222, (303) 
320-836L 
Inquiry 1128, 


Scitor’s Project 
Scheduler 
for the Mac 

P roject Scheduler 4 for 
the Macintosh lets you 
open up to eight windows for 
entering, editing, and viewing 
data, Scitor says. Other fea¬ 
tures of the midrange project 
scheduler include support for 
multiple projects, the ability to 
automatically account for re- 
source-cost inflation, and 
what-if scenarios. 

You can use the program 
to create presentations and re¬ 
ports with up to 10 levels of 
information. Like the version 
for the IBM PC, Project 
Scheduler 4 for the Mac lets 
you identify each task with a 
code for Work Breakdown 


Office Automation Software for Unix 


E nable/OA (for office 
automation) software in 
its new version 4.0 for Unix 
and Xenix offers an im¬ 
proved character-based user 
interface with windows, 
pull-down menus, and 
mouse support. 

The company says that the 
word processing module has 
been enhanced with im¬ 
proved column handling and 
a collapsible outline feature. 


The spreadsheet (which al¬ 
ready offered three-dimen¬ 
sional worksheets) now has 
colored cells, hidden ranges, 
and external links to other 
applications. Version4.0has 
a page preview option. 

Price: $695. 

Contact: Enable Software, 
Northway Ten Executive 
Park, Ballston Lake, NY 
12019,(518)877-8600. 

Inquiry 1126. 


Structure and Organizational 
Breakdown Structure. 

Price: $685. 

Contact: Scitor Corp., 393 
Vintage Park Dr,, Suite 140, 
Foster City, CA 94404, (415) 
570-7700. 

Inquiry 1127, 


A Guide 
to Accounting 
Software 

T o help companies iden¬ 
tify, analyze, and select 
the PC-based accounting sys¬ 
tems that best suit their needs. 
Solutions has developed The 
Accounting Library, a com¬ 
pendium of books and soft¬ 
ware that covers more than 70 
DOS- and Unix-based ac¬ 
counting programs ranging 
from inexpensive single-user 
systems to more sophisticated 
ones. Solutions says that it 
will soon start compiling in¬ 
formation on accounting pro¬ 
grams for the Macintosh. 

The software portion of 
the library consists of 10 mod¬ 
ules containing more than 
900 processing features. You 
identify the features that per¬ 
tain to your company and rank 
them on a scale. You end up 
with a weighted average, which 
the program then uses to rec¬ 
ommend the best accounting 
programs for you. As ven¬ 
dors add features to their ac¬ 
counting programs, you re¬ 
ceive new disks as the changes 
are implemented, rather than 
quarterly or yearly updates. 

The Accounting Library 
runs on the IBM PC with 640K 
bytes of RAM and a hard 
disk drive. 

Price: $479. 

Contact: Solutions, 8630 
Claypool Rd., Richmond, VA 
23236, (804) 745-5361. 

Inquiry 1129. 

continued 


58 BYTE - JULY 1990 





















THE IUfTECt MAGICIAN UNVEILS 
THE WORLD’S FIRST & ORIGINAL 
BOOKSIZE LANSTATTON 



CRRRV-I 

ARCNET & ETHERNET 
DISKLESS LANSTATION 




FLYTECH TECHNOLOGY (U.S.A), INC. 

3008 SCOTT BLVD., SANTA CLARA, CA 95054 U.S.A 
TEL: (408)727-7373, 727-7374 TAX: (400)727-7375 

FLYTECH TECHNOLOGY HANDELS-GMBH 

MENOELSSOHNSTRASSE S3, 

6000 FRANKFURT'AM MAIN 1, WEST GERMAN V 
TEL: (009)746-001, 746-153 FAX: (060)743-378 

FLYTECH TECHNOLOGY (H.KJ LTD, 

BIS, 8 FL , BLOCK B, TONIC INOUSTFIIAL CENTRE, 
10 LAMHING ST.. KOWLOON BAV, KOWLOON. 

HONG KONG 

TEL: 305-r 268 FAX' 79&S4Z7 

FLYTECH TECHNOLOGY CO„ LTD. 

(HEAD OFFICE} 

2 FL , NO. S, LANE 50, SEC 3, 

NAN-KANG RD„ TAIPEI, TAEWAN, R.O.C. 

TEL: (02)785-2888 FAX: (02)785-2371.783-7970 
TELEX 22233 FLTCO 









T3200S.X 170 pounds, 16MHz 386SX utitk 80387SXI6 
coprocessor socket 5 built-in ports, 40MB hard disk 
with 25msec access, 1 MB RAM expandable to 13MB, 
gas plasma VGA display with 16gray scales, 144MB 
3*A* diskette drive. IBM is a registered trademark of 
International Business Machines Carp 386 is a 
trademark of Intel Corporation. 

For more information call 1 SO0-4577777. 



71 vo IBM-compatible expansion slots (one full-length 
and one half-length) and an internal modem slot let 
you connect to LANs, mainframes and more. Plus, 
three dedicated internal expansion slots let you 
increase memory up to 13MB. 
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At first glance what you see 
is a sleek, 17.0-pound portable. 

But looks can be deceiving. 
Because with a powerful 386™SX 
microprocessor, 6 internal expan¬ 
sion slots and 5 built-in ports, our 
new T3200SX easily replaces 
desktop computers. 

Which means it does every¬ 


thing a bulky desktop computer 
can do. Like networking com¬ 
puter aided design, data bases 
or even complex spreadsheet 
analysis — anywhere you can 
plug into an AC outlet. 

It has a built-in VGA gas 
plasma display system that lets 
you connect an external color 

In Touch with Tomorrow 

TOSHIBA 


monitor. And it can even accom¬ 
modate an optional 101-key 
enhan ced keyboard. 

So you can take advantage 
of today’s and tomorrow’s most 
powerful new 386 applications, 
wherever you think best. 

The new Toshiba T3200SX. 
Take it. See how far you can go. 


Toshiba America Information Systems IiK-, Computer Systems Division 

Circle 290 on Reader Service Card (DEALERS: 291 > 


































WHAT S NEW 


SOFTWARE * SCIENCE AND ENGINEE 




FEA and Dynamics 

Analysis 

for Windows 3.0 

I nertia, the software pack¬ 
age that integrates finite ele¬ 
ment analysis (FEA) and 
large displacement kinematics 
ami dynamics analysis in one 
system, is now available for 
Windows 3.0. 

With Inertia 3.0, you can 
construct a complex mechani¬ 
cal model consisting of flexi¬ 
ble elements, integrating dy¬ 
namics analysis with FEA, 
without having to perform each 
type of analysis in sequence 
or transfer data between the 
two applications. The pro¬ 
gram includes design rulebases 
to help you comply with de¬ 
sign code specifications, and 
customizable libraries. 

The program comes in 
several modules for stress 
analysis, heat transfer, kine¬ 
matics, architectural design, 
structural vibration, and sec¬ 
tional properties calculations. 
Price: $1000 to $9995. 
Contact: Modern Computer 
Aided Engineering, 1231 
Cumberland Ave., Suite A, 
West Lafayette, IN 47906, 
(317)497-1550. 

Inquiry 1130, 


An Icon Interface 
for Notebook 
and Control 

A new graphical user in¬ 
terface that's now bun¬ 
dled with Laboratory Tech¬ 
nologies (Labtech) Notebook 
and Control data acquisition 
programs lets you build your 
data acquisition application 
by manipulating objects with a 
mouse instead of using pull¬ 
down menus, the company 
says. Iconview provides a 
common GUI for Labtech 
products running under 


InerSolid, the stress-analysis module of Inertia, shows the 
results of analysis on a spindle. 


By double-clicking on an object in Iconview, you pop up a menu 
for detail work, such as choosing the type of I/O or engineering 
conversion unit. 


It Slices! It Dices! 

It’s Spyglass 

S pyglass has introduced 
four new programs for 
bringing data exploration ca¬ 
pabilities to the Mac II. 

Spyglass Transform con¬ 
verts floating-point numbers 
resulting from calculations or 
simulations to a two-dimen¬ 
sional color raster image. 
Spyglass View lets you custom¬ 
ize the color image so that 
you can conceptualize the data 
set and reveal aspects that 


were previously hidden. 

With Spyglass Dicer, you 
can display volumetric data as 
a cube of colors from which 
you can slice or dice portions 
to reveal any aspect of the in¬ 
terior, displaying a series of 
horizontal, vertical, and par¬ 
allel slices of data. Spyglass 
Format lets you generate ani¬ 
mations and layouts for presen¬ 
tation output. 

Price: Spyglass Transform, 
$395; Spyglass View, $395; 
Spyglass Dicer, $495; Spy¬ 
glass Format, $195. 

Contact: Spyglass, Inc., 701 
Devonshire Dr,, C17, Cham¬ 
paign. IL 61820, (217) 
355-1665. 

Inquiry 1131. 


RING 


DOS, OS/2, and Unix. 

Notebook, for general-pur¬ 
pose data acquisition, and 
Control, for continuous 
manufacturing applications, 
along with Iconview for 
DOS, each require 640K bytes 
of RAM and DOS 3.0 or 
higher. The OS/2 versions re¬ 
quire an AT with 4 MB of 
RAM. The Unix version re¬ 
quires a PS/2 running AIX, a 
DECstation 2100 or 3100 run¬ 
ning Ultrix, or an Apollo 
3000 or 4000 running 
Domain/OS. 

Price: Notebook, $995 and 
up; Control, $3995 and up. 
Contact: Laboratory Tech¬ 
nologies Corp., 400 Research 
Dr., Wilmington, MA 
01887, (508) 657-5400. 
Inquiry 1133. 


Image Processing 
and Visualization 
in Unix 

B DS Systems' Xcalibur 
image-processing soft¬ 
ware supports integer pixel 
types of up to 64 bits and 
warps of any order with any 
number of tie points, allowing 
you to use it for complex ap- 
plications in medical imagery 
or satellite and aerial recon¬ 
naissance. The program con¬ 
sists of a Pi xScript-based 
user interface engine that sup¬ 
ports the X Window System/ 
Motif environment, an Image 
Processing engine, and librar¬ 
ies of algorithms. 

Some of the program's ca¬ 
pabilities include multiple 
image objects per image, 
data fusion from multiple 
sources, and unlimited image 
sizes and dynamic range. 

Xcalibur runs on a 386 or 
higher machine. 

Price: $3000 to $8000. 
Contact: BDS Systems, Inc., 
105 Carpenter Dr., Sterling, 
VA 22170, (703) 437-7651. 
Inquiry 1132, 

continued 
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Smaller Computers. 
Bigger Applications. 



Storage To Match. 


The dimensions of computing are chang¬ 
ing. Today’s lower profile, higher-end 286 and 
386 computers are taking up less desktop 
space and taking on much bigger applications. 
Matching these new computing dimensions 
with new dimensions in storage has never 
been more important. And once again, it is a 
company called Storage Dimensions that is 
doing that matching. 

We call it performance matching, actually. 
And our new 100,200 and 320 megabyte 
internal SpeedStor* subsystems are three 
solid examples of how we put you well in front 
of today’s 286/386 power curve. Because 
you get smartly engineered half-high storage 


matched not only to the new smaller computer 
enclosures, but to their larger performance 
demands. With our proprietary SCSI-based 
architecture, host bus adaptor and on-board 
look-ahead caching for added speed. Plus 
an optional floppy port for cost effective 
installation and expansion. 

Whether you measure your storage needs 
in square inches, megabytes or milliseconds, 
you’ll find the dimensions you require are 
the ones we deliver. The ones that have put 
our products on more desktops than any other 
storage solution. Call us at (408) 879-0300. 
Storage Dimensions, 2145 Hamilton Avenue, 
San Jose. CA 95125. 



STORAGE DIMENSIONS 


B-SS2 

Please send literature , circle 271 on Reader Service Card. 


SpeetlStnr is a registered iredemai* of Storage Dimensions © ItJfiO Storage Dimensions 

Call me , Vm interested , circle 270 on Reader Service Card. 




WHAT’S NEW 


SOFTWARE • OTHER 



Image Management 
for OS/2 

I nner Media says that its 
Collage PM desktop image 
handler for OS/2 Presenta¬ 
tion Manager (PM) includes a 
preview function for elimi¬ 
nating the trial and error asso¬ 
ciated with importing images 
into desktop publishing and 
paint programs. 

Collage PM has several 
tools for previewing, captur¬ 
ing, manipulating, and con¬ 
verting bit-mapped or raster 
images. You can convert files 
from or into the PCX, TIFF, 
metafile, and system clip¬ 
board image formats. Basic 
editing tools let you crop, re¬ 
verse, and dither images. As 
you view, a telescope-like 
window provides a magnified 
view of a segment of the 
image. You can also view 
images by filename or by 
using wild cards. 

Collage PM runs on the 
IBM AT with OS/2 and PM 1.1 
or higher and 2 MB of RAM. 
Price: $199. 

Contact: Inner Media, Inc., 

16 Proctor Hill Rd., Hollis, 
NH 03049, (800) 962-2949 
or (603) 465-2990. 

Inquiry 1134. 


Ask God at the 
Speed of Sound 

A sk God is the first retail 
product to incorporate a 
search-and-retrieval engine 
called IQ Text that combines 
hypertext with AI. Using the 
engine, you can find any oc¬ 
currence of a word or words 
in a 4-gigabyte ASCII text file 
in just two disk seeks. Busi¬ 
ness Solutions also says that 
Ask God can find the more 
than 22,500 occurrences of the 
word the in the Bible in 70 
ms on a 35-ms hard disk drive. 

Once Ask God finds all 
occurrences of a text string, 
you can save the matches to a 


study file. Other vertical appli¬ 
cations in which the company 
might incorporate the IQ Text 
engine include programs for 
the legal, medical, and ac¬ 
counting sectors. 

Ask God runs on the IBM 
PC with 384K bytes of RAM 
and 4.5 MB of free disk 
space. IQ Text itself can run on 
DOS or Unix systems. 

Price: Ask God, $129; IQ 
Text, phone the company for 
prices. 

Contact: Business Solutions, 
Inc., 15395 Southeast 30th 
Place, Suite 310, Bellevue, 

WA 98007, (800) 648-6258 or 
(206) 644-2015. 

Inquiry 1135. 


Multilingual 
Spelling Checkers, 
Thesauri 

ord Finder Plus is a 
120K-byte TSR multi¬ 
lingual spelling checker that 
includes support for English, 
German, and French in its 
core product and for Spanish 
and Italian as options. The 
program runs on the IBM PC, 
and all five languages re¬ 
quire about 3.2 MB of disk 
space for a total of about 1.5 
million words. 

You can pop up the thesau¬ 
rus or spelling checker over 


most word processing pro¬ 
grams to look up words, and 
you can change from one lan¬ 
guage dictionary to another. 
Price: $199; additional lan¬ 
guages, $79 each. 

Contact: Microlytics, Inc., 
Two Tobey Village Office 
Park, Pittsford, NY 14534, 
(716) 248-9150. 

Inquiry 1137. 

W ith Linguist, you can 
translate word to word 
from Russian to English and 
vice versa. Although micro- 
Trans says that the program 
is not a substitute for a profes¬ 
sional translator, you can use 
it to translate article abstracts 
or technical documents. 

The Linguist system in¬ 
cludes a bilingual text editor, a 
translator, and dictionary 
editing routines. Linguist itself 
is language independent; you 
add modules to add language 
capabilities. The company 
says that new modules in addi¬ 
tion to the English-Russian 
and Russian-English ones will 
be available later this year. 

As you give Linguist new 
translations, it updates the dic¬ 
tionary. The program runs 
on the IBM PC with512K 
bytes of RAM and a hard 
disk drive. 

Price: $385. 

Contact: microTrans, 348 
Turnstone Dr., Livermore, CA 
94550, (415) 447-0596. 

Inquiry 1138. 


Guide for Windows 3.0 

W ith Guide 3.0, a pub¬ 
lishing tool that 
allows you to create and dis¬ 
tribute electronic hypertext 
documents, you can com¬ 
bine text, graphics, maps, 
video images, sound, and 
animation running under 
Windows 3.0. The program 
also supports the Macintosh. 

Owl International says 
that Guide is the solution for 
organizing documents that 
contain thousands of pages. 


The program provides four 
types of link origins: refer¬ 
ence, note, expansion, and 
command links. Links are 
located at specific points in a 
document, and the form in 
which information is dis¬ 
played depends on the type of 
link you activate. 

Guide 3.0 directly sup¬ 
ports TIFF, PCX, Windows 
Paint, bit-mapped, and 
metafile formats. It supports 
video and sound through ex¬ 


ternal functions. On the 
IBM AT, it requires Win¬ 
dows 2.03 or higher, 640K 
bytes of RAM, and a hard 
disk drive. On the Mac, you 
need 512K bytes of RAM 
and a hard disk drive. 

Price: $495; Mac version, 
$295. 

Contact: Owl International, 
Inc., 2800 156th Ave. SE, 
Bellevue, WA 98007, (206) 
747-3203. 

Inquiry 1136. 
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INTERNATIONAL 


Industry news and technological developments in the international microcomputer market 

Written by Colin Barker 


Soviet Official Urges “Beneficial Cooperation” 


O nly a short lime ago, it would 
have been unheard of tor the 
Soviet ambassador to be invited to 
open the Which Computer? show, held 
recently in Birmingham, U,K* That's a 
responsibility usually reserved for 
leading capitalists. But times change, 
and the computer industry changes 
with them. As it turned out, Leonid 
Zamyatin, the Soviet ambassador to 
Great Britain, came with a serious 
message for the Western computer 
industry. He highlighted Soviet 
worries that the West will* through its 
technology lead—especially in 
computers—seek to dominate the East. 

While Zamyatin welcomed Western 
involvement in the Soviet economic 
future, he said* *T would like to stress 
. , . that it would be wrong to see the 
Soviet Union simply as a market. We 


T he race is on to break into the 
newly opened markets of Eastern 
Europe and Russia —or is it? While 
President Bush has proposed relaxing 
some of the Coordinating Committee 
for Multilateral Export Controls 
(COCOM) restrictions on exporting 
technology to Eastern Europe, Western 
companies queue up to trade with die 
East* and this month Moscow will host 
its third computer trade show this 
year—all signs of a potentially bright 
future for Easi/West trade. 

Suppliers are rushing to set up trading 
relationships with companies in 
Hungary, East Germany, and the Soviet 
Union with almost unseemly haste. 
Hungary, probably the most “Western¬ 
ized” of the Eastern Bloc countries and 
a major exporter of industrial and 
agricultural products to the West, has 
the hard currency to buy Western 
products. Ashton-Tate, Rank Xerox, 


have a whole army of young and 
bright scientists and computer engi¬ 
neers whose abilities are hindered by 
the outdated technologies [that they 
use]. Yet the talents are there* We are 
now very much in the business of 
producing world-class software. There 
are major research centers whose 
success in superconductivity is well 
known. There is ground for a mutually 
beneficial cooperation. 1 ' 

Zamyatin blamed Joseph Stalin for 
his country's backwardness in comput¬ 
ers, “It may come as a surprise to you 
to know that the computer industry 
was one of the many victims of 
Stalin/' he said. “Bui il was his whim 
that the newborn Soviet cybernetics 
industry was branded *a prostitute on 
the payroll of world imperialism' and 
banished lor several years.” 


ICL, Digital Equipment Corp., Psion, 
and BICC are some of the companies 
doing business there. 

East Gennany has what is probably 
the most fully developed systems 
supplier in the East—Robotron* which 
produces, among other things, VAX, 
PDP-11, and IBM PC look-alikes* 
Siemens, the West German computer 
giant* is looking to purchase at least a 
slake in Robotron. 

The Soviet Union has both Lhe 
greatest market for Wes Lem computer 
know-how and the greatest problems. 
Leonid Zamyatin* the Soviet ambassa¬ 
dor to Great Britain, urged Western 
companies to cooperate with his 
country. For the time being* however* 
the worthlessness of the ruble interna- 
tionally and lhe Soviet Union's shortage 
of hard currency make il difficult for 
any company to trade there. Under 


NANOBYTES 


With one 386 or 486 desktop 
machine I miking much the same as 
another, much of the ingenuity in 
microcomputer design is going into 
portables. Lightweight and 
luggable computers featured 
prominently on the stands at both 
Sicob and lhe Which Computer? 
show. Even Soviet ambassador 
Leonid Zamyatin got in on it: He 
was presented with a Dell laptop 
computer* Unfortunately, he was 
unable to take it home with him. 
According to a report in the 
Guardian, Zamyatin found out that 
because the Dell machine is 
powered hv a 386SX processor, it is 
covered by COCOM restrictions 
and so cannot be used in Lhe 
ambassadorial residence in London, 
which is legally Soviet territory* 

In the small portable computer 
department, Poqet showed its Poqet 
PC, which can lay claim to being 
the smallest IBM PC compatible on 
the market. The biggest disappoint¬ 
ment was the price: £1350 for an 
8088-based PC sounds steep. For 
users who just want portability, the 
Atari Portfolio or Cam bridge Z88 
look like belter bets, but as PC 
compatibles go, the Poqet PC is 
competitive with systems like the 
Psion MC60G and the range of 
machines from such companies as 
Toshiba, Sharp, and NEC* which are 
more expensive. But they do have 
better screens and key boards, and 
more disk and memory options. 

The GridPad made its first appear¬ 
ance in Europe at Sicob, courtesy of 
Victor Technologies (which, like 
Grid, is a subsidiary of Tandy). 
Victor has high hopes for the 
notepad system in France. The 
French have a reputation for using 
much more precise handwriting— 
with a tendency to separate letters 
and to use extremely precise 
grammar —than English writers or 
other Europeans, so it should be a 
good lest market for the whole 
concept of handwritten input. 


continued 


SEND US YOUR INTERNATIONAL MICROBYTES 

If your company has a product or technology that affects the international 
microcomputer market, we f d like to know about it . Contact BYTE's editor of 
international news, Colin Barker , by telephone: 44-71-493-1451; fax: 44-71 -493- 
9896; or mail: BYTE!McGraw-Hill, 34 Dover St., London , WJX 4BR , UK. You can 
also reach him as colin ,h” on BIX . 


Go East, Young Man—As Quickly As Possible 


G4IS-2 BYTE ■ JULY 1990 












JT Fax by Interquad 




•"SS^KSSS*- 


INTERQUAD have distributors 
ail over Europe 

AUSTRIA, Microprint Warenvertricbs 
GmbH, 

Tel: 0223682575 
BELGIUM, Sagitta B, V B A, 

Tel: 015202322 
CYPRUS, Mzibatronk Ltd. 

Tel: 02 444192 
DENMARK, Techware A/S. 

Tel: 42 94 80 33 
GREECE r Plural SA 
Tel: 655 0827 

HOLLAND, Akam Electronics bt: 

Tel: (O) 79 443200 

ICELAND, Grttslvutaekni-Tolvukaup bf, 
Tel: 354 1 687220 
ISRAEL, Smart Systems Ltd. 

Tel: 03 322579 

IT A LY,Tradinform S.r.I. 

Tel: 06 435264 
NORWAY, Dataimport AS, 

Tel: 05 314085 

PORTUGAL, Decada Bquipamtos de 
Electron it a e Citnuftcoi. 

Tel: 01 410 3420 
SPAIN. SDISA , 

Tel: 91 413 72 46 
SWEDEN t Dataimport AB, 

Tel: 08 716 94 55 
Intertex Data AB. 

Tel: 08 764 6410 

SWITZERLAND, Mint-Peripherals AG, 
Tel: 042 36 58 77 

YUGOSLA VIA, Bo man Establishment 

(Liechtenstein) 

Tel: 75 23945 

POLAND, Computex Co Ltd. 

Tel: 48 22239403 


INTERQjJAD 

LIMITED 


Just The Fax 
for you. 

InterQuad 'sJTFax eliminates 
the fax machine bottleneck 1 and lels 
you send and receive faxes from the 
privacy of your own PC 

It costs around 70% less than a 
desktop fax machine ; and up to 50% 
less than other fax hoards! 

It utilises unique convert-on-fly' 
software which doesn't waste precious 
time or consume valuable hard disk 
space . 

You can send and receive faxes 
without exiting your word processor, 
spreadsheet or other application The 
menu-driven software is easy to use , 

JT Fax can send and receive your 


faxes even when 
you re not there. 

It also lets you display 
received faxes on-screen f 
pan, zoom, rotate and flip , 
save them to disk , or print 
them on a dot matrix or laser 
printer. 

JT Fax can merge text and 
graphics files\ so you can add your 
letterhead and signature to fax 
correspondence. The transaction log 
provides an automatic, detailed 
record of incoming and outgoing 
faxes, the fax directory ' holds 
thousands of phone numbers with 
quick search, update and autodial 
capabilities. 

Nothing can match the 
convenience, economy andfeatures 
ofJTFax. 

it s Just 7 he Fax f or your PC 


InterQuad Limited, 663/664 Ajax Avenue, Slough, Berkshire SLT 4BG, 

England TeL (44) 753 36464/(44) 753 34421 ext: 139- 
Telex: 847542 lNTQAf) G. Fax: (44) 753 77256. 

Germany: InterQuad Computer GmbH Tel: (49)6102 20080. France: InterQuad SA.R.L Tel: (33) 1 46840515. 
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MICROBYTES 


INTERNATIONAL 


NANOBYTES 


Alphameric SA (Le Chesnay, 
France) has come up with Tiki, a 
10-key keypad that can emulate an 
IBM PC keyboard. At the lop of the 
keypad are three sets of two keys 
that fit under the index, middle, and 
third fingers, A four-key “control 
pad 1 ' sits under the thumb. The 
fingers tap out the letters, while the 
thumb pad shifts, for uppercase, and 
emulates Control, Alt, function 
keys, and numbers. Designer 
Laurent Guyot-Sioneest believes 
dial the little pad is as quick to use 
as an ordinary keyboard; the 
numeric keypad on any PC can be 
configured to emulate Tiki. 

Sun Microsystems, attempting to 
get its SPARC processor and 
architecture accepted as an industry 
standard for RISC systems, has 
achieved a notable boost in France, 
where defense contractors Elec¬ 
tron ique Serge Dassault and Sagem 
have announced their intention to 
use SPARC as the basis for their 
embedded systems in the Rafaele jet 
fighter project. Rafaele is one of the 
major European defense projects. 
Sun has been pushing SPARC as a 
replacement technology for CISC 
processors in embedded systems for 
some time now, but this is ihe 
company ’s first major breakthrough 
in the key European defense market. 

One of the problems of selling 
computers to the Soviet Union is the 
Cyrillic character set and the special 
keyboard needed to use it. The 
Information Team (Taipei, 

Taiwan) claims to have solved the 
problem with a fully bilingual, 
Russian/English computer system. 
It works with any PC compatible 
and consists of a keyboard with both 
an English and a Russian layout, a 
graphics card (Hercules, EGA, 

CGA, or VGA) with the Cyrillic 
character set burned into the BIOS, 
and a printer that prints Cyrillic. The 
Cyrillic characters are planted in the 
ASCII character set above value 
128, which allows the program to 
work with most character-based 
applications like WordStar or 
WordPerfect. Press a key with the 
mode switched to Russian, and you 
get a Russian character on the 
screen or printed out, according to 
Tire Info mi at ion Team. 


questioning, the ambassador admitted 
that the lack of Soviet currency is a 
major hurdle, but he said he believed 


that the currency problem would be 
solved in a few years—perhaps in as 
few as two. 


French Modem Bypasses Wall Sockets 


I nternational standards for protocols 
exist so that computers can communi¬ 
cate with other computers anywhere in 
the world. So you simply pack your 
bags, your portable computer, and your 
modem, and you’ll be able to stay in 
touch with your office from wherever 
you go, right? 

Wrong. In practice, data communica¬ 
tions can be a nightmare for the 
international traveler. Phone sockets 
vary throughout the world. In addition, 
the restrictions placed on modems by 
some national telecommunications 
agencies, especially in Europe, mean, 
for example, that a 11.K. modem, even 
one fitted with the correct cable, is 
unlikely to work in the U.S. 

A French company based in Bor¬ 
deaux, COM!, believes tbai the best 
way to improve this situation is to 
bypass the wall socket. COM 1 has come 
up with a modem that has an attached 


acoustic coupler that, the company 
claims, will lit any telephone handset 
anywhere in the world and will work. 
COM 1 \s modem also gets around two 
of the major problems of acoustic 
couplers: speed and bulk. The modem is 
liny-—just the size of a credit card—and 
the acoustic coupler is equally small; it 
just expands to fit the telephone and is 
attached with Velcro straps. The 
Voyager MV213 has speeds of 300, 
1200, and 1200/75 bps. The MV214 is 
capable of 2400 bps, and with MNP 4 
error correction and MNP 5 data 
compression, it is capable of speeds of 
up to 4800 bps when il is communicat¬ 
ing with a system that also supports 
MNP. 

COM 1 claims that the device is not 
sensitive to line noise, an important 
factor when communicating between 
continents, A 9-V battery provides up to 
20 hours of use. 


Reclaimed Prolog Moves onto OS/2 


H aving regained the distribution 
rights to its Prolog compiler— 
which Borland previously sold as Turbo 
Prolog—the Prolog Development 
Centre in Copenhagen has launched an 
extensively revised version of the 
compiler for DOS (PDC Prolog 3.20). 
This version will now run under OS/2 
systems as well. However, support for 
OS/2 is limited because it will work 
only in test mode, although programs 
can be executed in Presentation 
Manager windows. PDC says that it will 
introduce a version that offers a 
common graphics environment for 
Microsoft Windows, PM, and the X 

Psion’s Sleek One Goes 

P sion launched the IBM 

PC-compatible version of its 
MC200/400 portable computer at the 
Which Computer? show. The MC600 
uses the Intel 80C86 processor and has 
768K bytes of RAM, a I -MB RAM 
disk, and a black-and-white EGA 
backlit LCD screen, all in an A4 
notepad-size package less than 2 inches 
thick and weighing a mere 4VS pounds. 

It has no internal hard or floppy disk 


Window System later in the year. 

New features of PDC Prolog include 
support for external databases on a 
network, a pipe messaging system for 
use w i i h ap p I ic at i on s lb 1I o w i n g a c I ie rit/ 
server model under OS/2, and use of 
OS/2’s virtual memory management 
system so that each process can use up 
to 128 MB of virtual memory and 
multitasking. PDC has completely 
redesigned the editor to make use of 
menus and windows, and the user 
interface is the same whether the 
compiler is running under DOS or OS/2. 

Turbo Prolog users can upgrade Lo 
PDC Prolog .1.20 for 630 Danish kroner. 

IBM PC Compatible 

drive, and ii is not as impressively 
specified as recent offerings from 
Sharp, NEC, or Toshiba, but it has a 
battery life of 25 hours and a price tag 
of£1495. 

Like its predecessors, the MC600 
uses Psion’s “flash memory'' disk 
drives, which are low on memory (128K 
bytes) but also low on power consump¬ 
tion, The MC60Q uses Microsoft's 
ROM-DOS 2,0 operating system. 
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CM 1401 

14* EGA ufilb 640x350 
resolution in EGA mode 
and 640 x200 in CGA 
for XT/AT 


MS 1422 

14"Multiset™ colour 
monitor for XT/A T and 
PS/2 families of Personal 
Computers 


AM 1412 

M*Anu!<# Monoblgb 
resolution 720 x 480 
ideal for DIP and WP 
type applkattorts 


AC 1432 

14“ Analog Colour VGA 
monitor compatible with all 
VGA systems including the 
IBM PS/2 range 


OUR 

BRILLIANT 
DISPLAYS 
CARRY 
A CLEAR 
MESSAGE. 


Our range of data monitors is a brilliant 
collection of highly versatile units - each one 
ready to give you a precise and vivid display. 

InterQuad provide exactly what you are 
looking for; sharp images, crisp text, and vivid 
colours, all presenting the information you need 
with faultless clarity , 

Here is the reliability and the performance 
you require to meet present and future 
information display needs to perfection . 

'Quality' is the ultimate message which 
shines out clearly from every screen . 

These display monitors are designed and 
manufactured to the highest standards, with 
every unit passing a series of stringent test 
procedures. 

They also have 1 the right attitude-* to everyday 
working - all feature an integral tilt and swivel 
base permitting choice of the best viewing 
position for comfort and convenience. The 
result: monitors which will he an asset to any 
office. 

A BRAND NEW 147 look closely at our new 
autoscanning 14" intelligent high resolution 
monitor! (Main illustration). It automatically 
synchronises 31 5 and 3S 5 kHz and 
50 to 90 Hz , 

It supports VGA, Super VGA (800 x 600) and 
IBM 8514A (1024 x 768 interlaced) and has a 
dot pitch of 0,28mm, 

InterQuad can give you a completely fresh 
angle on brilliant graphics, data, and whatever 
you want to see , 

Contact us at the address below. 
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D/TBRQVAD have iniemaiinnal distributors. AUSTRIA , Mienpoint War&wertriebs GmbH Tet 0223682575 BELGIUM . Sagifta B-VBA Tel: 015 20232/ CYPRUS. MecbainniterUtf. Tei 024 44192 
DENMARK Tecbwate A/S- Tel: 42 94 HO 33 HOLLAND . Akam Electnmies hv. TeL fO) 79 443200 ICELAND . Oftttlt utaekni- lbtmtkamp hf Tel: 154 1 687220 ISRAEL. Smart Systems Ud. Tet 03 322579 
ITALY , Trad inform Sr t. Tel: 06 435264 NORWAY . Dataimport AS. Tet 05 3 1 4085 PORTUGAL. Decada Equipamettias de Elect mu h a e Ctenlifteos. Tei 01 574984 SPAIN SD1SA. Tel: 01 413 7 246 
SWEDEN , Dataimport AB Tet: 08 71694 55 SWITZERLAND , Mtnl-Periphemh AG Tel. 04236 5 8 77 YUGOSLAVIA. Bomati Establishment iLiechtenstein) Tet. 7523945 
KENYA, Compuiech Consulting Services Ltd Tel: 02 721314 GREECE. Plural SA. Tel: 6550827 

InterQuad limited 653/654 Ajax Avenue, StOUgb, Berkshire SL1 1BG. England. Tel: (44) 753 $6464/(44) 75334421 ext 139 Telex. 8475421NTQAD G. Fax (441 753 77256 
GermanyInterQuad Computer GmbH Tel: (49) 610220 080. France: InterQuad S.A.R.L. Tel: (33) 1 46840515 
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Gem Of A Design 



MODULAR DESIGN CONCEPT 

The Modular Design Concept of TriGem computer 
systems is unique in that they do not use "mother 
boards" instead.. ISA standard bus slots provide the add- 
ed advantage of allowing a single logic board contain* 
rng all the computing power of a CPU DMA. PAM. serial 
and parallel I/O. PTC and FDC to be placed anywhere 
on the bus, regardless of the slot location. 

FLEXIBILITY AND EXPANDABILITY 

The Modular Design Concept means maximum expand¬ 
ability at minimal expansion investment; so your TRIGEM 
COMPUTER SYSTEM grows as your business grows. 

TriGemTs systems provide you with a continuous upgrade 
path from low-end XTs to powerful 3B6 systems, by swap¬ 
ping boards into one of the I/O slots in addition, our 
modular design allows the field engineer to perform 
easy after-sale service 


Test a TriGem system today in your specific application, 
either in your home, office or in an industrial environment 



TriGem 286 S 


SPECIFICATION; ■ 6M T^z swtcftpbfe 

30206 m !CfQproc©6SOf ■ IMS Turnery with 
barfly expandable upfo 4 MB Oh ooara 
■ nJea^tiT.e cjoc^/colenaaf wjth itfe-fcre 
battery back-^o ■ One serial oorl/on© oo r ai- 
FDC ■ Five SM6-bi! slats 


Jfl-- i t-oste'-rart ‘C 


TriGem Computet (Europe) GmbH, Hauptsfrasse 350, 6236 Eschborn, W Germany Tel 49-6173-64 00 66 49-6173-61 7Q3 

Authorized Distributors 


Swiss 4 Siegnst SIEBC AS Tel 031-91 25 25 Bawil Netherlands Add On SV, Tel 049 02-4 ii 65 Volkehswaard Denmark Beta Computer 
Systems A/S Tel 06-82 61 00 SjJkeborg Sweden Glasdon AS 7 el : 0 31-44 94 60 Partilie Norway SS Norge Tei- 06-31 46 G6.Sfrommen Finland 
Asea Skandia Tei 355-0-59 121 ES^OO United Kingdom Prism Computer. Ltd Tel : 0753-58 01 67 Fa>: 0753-58 02 21 LONDON 
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BYTE editors ’ hands-on views of new and developing products 


Print or Plot on the LTX-120 Compact Thermal Plotter 


oland Digital Group’s 
LTX-120 is a roll-fed 
thermal plotter that emulates 
the actions of a traditional flat¬ 
bed pen plotter. It comes with 
1 megabyte of graphics mem¬ 
ory and a microprocessor that 
converts pen-plotter vector- 
drawing commands into raster 
information, which its full¬ 
line thermal print head then 
prints as dots at a resolution of 
80 dots per centimeter. The 
LTX-120 supports three plot¬ 
ter command languages that 
are compatible with Hewlett- 
Packard Graphics Language 
(HPGL), and it also emulates 
an IBM Graphics Printer. 

The LTX-120 is a compact 
unit (measuring 41 by 18 by 
26.5 cm) that looks more like a 
toaster than a plotter. Its ro¬ 
bust construction and excel¬ 
lent finish suggest quality 
even on casual inspection. 

The plotter has both parallel 
and serial connectors on its 
back panel—I simply connec¬ 
ted the supplied parallel cable 
to my PC, and it worked the 
first time. The only other step 
was to insert the special ther¬ 
mal paper, which comes in 
295-cm-wide rolls. I opened 
the machine’s lid, plugged 
two spool ends into the roll, 
and plopped the paper into its 
trough—there is no tricky 
paper threading involved. The 
paper is continuous (i.e., not 
perforated); you use a toothed 
cutter bar at the front of the 
plotter to rip off sheets. 

The thermal paper is very 
white, opaque, and of more 
acceptable quality than the 
paper used in desk calculators, 
fax machines, or till rolls. The 
print is jet black and very 
sharp. Roland claims that you 
can store the paper without de¬ 
terioration for years under 
normal office conditions. In¬ 
dividual dots and jaggies on 

-— Circle 451 on Reader Service Card 


diagonal lines are not visible to 
the unaided eye, although the 
shiny surface and crinkly feel 
distinguish LTX output from 
plain paper. 

You control operation of the 
LTX-120 through several 
switches on the top panel. One 
of the switches lets you select 
either printer or plotter mode. 
In the printer mode, the LTX 
imitates an IBM Graphics 
Printer, so I was able to output 
from my word processor and 
various graphical applications 
without modifying the soft¬ 
ware. Text comes out side¬ 
ways, with two A4 pages to 
each LTX page; the plotter’s 
default page size is A3. Three 


LTX-120 Thermal 
Plotter 

£1850; £25 for two 50- 
meter rolls of paper 

Requirements: 

A computer with a 
Centronics parallel or 
RS-232C serial printer 
interface 


banks of DIP switches on the 
rear panel let you alter the 
printing area to A4 landscape 
or portrait format or to U.S. 
letter and legal sizes. These 
formats leave wide margins, 
and you have to cut the sheets 
down to size yourself. You 
also use DIP switches to select 
the two standard IBM charac¬ 
ter sets (19 scalable European, 
U.S., and Latin American 
character sets are built in for 
use in plotter mode). 

Printing is almost silent, as 
the line printer head does not 
move. It’s also fast (compared 
to dot matrix) once the plotter 
finishes the downloading and 
calculations. Printing a typi- 


Roland Digital Group 
Amalgamated Dr. 
West Cross Centre 
Brentford 

Middlesex TW8 9EZ 
UK 

44-1-847-5665 

Inquiry 882. 


cal 25-row by 80-column page 
takes only 18 seconds, but that 
is preceded by a 25-second 
pause while the LTX computes 
the character data. While 
printer mode is a convenience 
(e.g., for dumping listings 
while a plotter program is 
under development), it would 
not make sense to purchase the 
LTX-120 as just a printer. 

In plotter mode, you can set 
the LTX-120 to accept the 
DXY-GL or RD-GL com¬ 
mand languages by simply al¬ 
tering a DIP switch. Roland 
told me that DX Y-GL is equiv- 
alent to HPGL. but when I 
tried to print some old HPGL 
files, I discovered that RD- 
GL, the supposedly propri¬ 
etary Roland language, was 
the compatible one. DXY-GL 
consists of single-letter com¬ 
mands that are terminated by 
carriage returns, while RD- 
GL employs two-letter com¬ 
mands that are terminated by 
semicolons. In any case, the 
files plotted perfectly in RD- 
GL mode, and the quality was 
superb, with even 1-mm-high 
text clearly legible. 

The LTX-120 is also fast, 
reproducing complex dia¬ 
grams in 5 to 10 minutes that 
might have taken up to an hour 
on a pen plotter. Once a plot 
has been calculated, the plot¬ 
ter retains it in memory until 
you clear it, so you can get 
extra copies at the touch of a 
button; an LED counter, like 
the one on a photocopier, can 
be set to make up to nine copies 
automatically. 

You can plot from Auto¬ 
CAD by setting the LTX into 
DXY-GL mode and then tell¬ 
ing AutoCAD that it’s talking 
to a Roland DXY-800 pen 
plotter. I also found it easy to 
drive the LTX from BASICA 
or Turbo Pascal programs by 
continued 
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just printing ASCII strings 
representing plotter com¬ 
mands to the printer port. An¬ 
other DIP switch setting lets 
you choose whether the LTX- 
120 ignores Change Pen com¬ 
mands or substitutes a differ¬ 
ent line thickness for each 
change of pen. By default, pen 
numbers correspond directly 
to line-thickness numbers, but 


you can manually assign par¬ 
ticular thicknesses to particu¬ 
lar pens by using the LED 
counter display in an alterna¬ 
tive mode. You can set the 
Data Size Changeover switch 
on the top panel to AO, Al, 
A2, or A3, and the plotter will 
then automatically scale 
larger drawings down to fit 
onto its A3 sheet. 


I found the LTX-120 to be 
robust, clean, efficient, and 
far less daunting to use than 
the typical huge pen plotter. It 
cannot entirely replace large 
flatbed plotters because of its 
small sheet size, but it would 
be excellent for producing 
trial or draft-quality output 
(rather as people use dot-ma¬ 
trix printers to proof text be¬ 


fore laser printing or typeset¬ 
ting). The savings in time and 
paper a lone wou Id soon j usti f y 
its purchase. In small engi¬ 
neering shops or laboratories, 
the LTX-120 might serve as 
the only plotting device, par¬ 
ticularly where multiple 
copies of plans or charts are 
routinely needed. 

—Dick Fountain 


Back Up Your Hard Disk onto Floppy Disks 


D atasave-ABA/2 5.12, a 
backup/restore utility for 
IBM PCs from International 
Data Security, backs up your 
hard disk onto floppy disks. It 
offers a very comprehensive 
range of functions, plus the 
ability to search for many 
known viruses and Trojan 
Horse programs. 

The program comes on a 
single 3 x h -inch floppy disk, 
which contains the backup 
program itself and several ad¬ 
ditional utilities. The installa¬ 
tion program copies the files to 
your hard disk and modifies 
your AUTOEXEC BAT file to 
create a path and an ABA/2 en¬ 
vironment variable. The only 
installation options are for 
color or monochrome display. 
I was annoyed to find that I 
could not alter the default 
colors, and when I used Data¬ 
save-A BA/2’s DOS shell fa¬ 
cility, it set the colors on my 
system to black on black. 

You can use ABA/2 as an in¬ 
teractive menu-driven pro¬ 
gram, or you can use the al¬ 
ternative, ABARUN, from the 
command line in batch mode 
with all the same options. The 
menu-driven ABA/2 employs 
the now-familiar style of a 
menu bar across the top of the 
screen with pull-down menus 
to control Backup, Restore, 
and various other options. 

The Backup menu offers the 


expected choices of backing 
up the whole hard disk, only 
the files changed since the last 
backup, and only the current 
day’s files. Another facility is 
for creating and managing 
user selections of files to be 
backed up. This facility lets 
you divide the backup process 


into smaller, more manage¬ 
able operations, which is im¬ 
portant when a full backup 
takes 30 or more floppy disks. 
For example, I back up my 
whole hard disk fairly infre¬ 
quently, but I do back up vari¬ 
ous subsets of data files on a 
weekly or even daily basis. 


With Datasave-ABA/2, I 
would back up those subsets by 
saving backup operations on 
particular selections of files as 
named routines, which you 
can run or modify by picking 
them from a menu. 

ABA/2 tries to make it eas¬ 
ier to specify such file selec¬ 
tions by using point-and-shoot 
methods from a file-listing 
window. In addition to typing 
wild-card file specifications 
directly, you can press the F2 
key to get a directory window 
and then select files by moving 
the cursor and pressing Re¬ 
turn. When you select a file, 
the directory window closes, 
and the name of the file is cop¬ 
ied into the backup script you 
are preparing. The implemen¬ 
tation of this well-meant facil¬ 
ity is unsatisfactory in several 
respects—you can’t tag groups 
of filenames, and picking 
them one by one and then 
pressing F2 again is almost as 
tedious as typing the names in 
full. The filename gets copied 
at the current cursor position 
rather than at the end of the 
script, and I repeatedly found 
myself forgetting this and 
unintentionally overwriting 
previous entries. Using the In¬ 
sert key to change directories 
is cumbersome and counterin¬ 
tuitive, too. The procedure for 
excluding files is similarly 
continued 


THE FACTS 

Datasave-ABA/2 5.12 

International Data 

DOS version, £79; 

Security 

OS/2 version, £179 

37-41 Gower St. 


London WCIE 6HH 

Requirements: 

UK 

An IBM PC with DOS 

44-1-631-0548 

or OS/2, a floppy 

Inquiry 883. 

disk drive, and a hard 


disk drive. 
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“A step into previously uncharted 
territory for 33 MHz machines.. 

InfoWorld Magazine 


I n test after test (with results published in InfoWorld, PC 
Week, and PC Magazine) our machines have out performed 
competitors like Compaq, Zenith and IBM, yet our prices are 
30% to 50% lower. 

Our PC workstations are designed for optimum 
performance of CAD/CAM/CAE applications, desktop 
publishing and multi-user, multi-tasking such as Unix, Xenix, 
OS/2, and Novell operating systems. 

Fortran Diskless Workstations are easily expandable, 
have the smallest footprint, lowest profile and leanest prices 
on the market. 


Our 386-33 file server was ranked in the top five by 
PC Week! InfoWorld raved about its “flawless hardware and 
software compatibility”, calling it “a step into previously 
uncharted territory for 33 MHz machines”. 

As one of the first to ship Intel 80386 based personal 
computer in the world, Fortron/Source has manufactured a 
complete line of PC's in California since 1983. We are now 
seeking partners and distributors in your area to help us grow. 

Circle 421 on Reader Service Card 



Interested parties, please contact us at: 

Tel: (415) 373-1008, Fax: (415) 373-1168, 

Telex 559291, or at our address: 

i : a?n?CN/5Ciji?a= 

6818-G Patterson Pass Road 
Livermore, CA 94550b 


FORTRON/SOURCE crosses alt borders! 

with speed, compatibility and diskless workstation design 
Fastest 33MHz servers with one LAN adapter' 

Fortron/Source I © I 58:30 V 

Compaq 5ft 10 

2 a ntth 59:53 

Network Connection | Q j 


</ Sjtful etoeMimo imllr-jla taitiat Compute. 


Diskless Workstations available immediately front Foruon/Sourco 

epu 

BcmJ/Memnrr 



SpcgJ Mefi»iv 

Nrtfct 100 ipfiS-t 

ICMHzJiWK 

nclsc. -m 

sntwsx 

1MB 

Nctifet au-t? itt 29 h -!2 

12 MHt i tMB 

hfisrsc*«a.30 

9098*20 

20M H* 1 1 MU 

NnSet 204-16 

■6 MHz/E MB 

NcLSc* «045 

W586-2? 

25MHi ! 1 Mil 



Diskless Workstations Ranging from 8088-10MHz to 80386-25MHz 
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disappointing. I had hoped to 
be able to select, say, \MY~ 
DATA \ *. *, and then pick odd 
files from the subdirectory 
\MYDATA to exclude, but 
ABA/2 makes you type their 
names in full or use wild-card 
specs suchas*.EXE. 

The backup process itself is 
more impressive. Datasave- 
ABA/2 scans your selection 
and computes the volume of 
data. It then prompts for the 
first floppy disk, checks its ca¬ 
pacity, and asks you, for ex¬ 
ample, “Do you have 29 for¬ 
matted disks?'* If you run out 
of floppy disks even after this 
hand-holding, ABA/2 lets you 
suspend the backup while you 
format some more. 

Data save-A BA/2 does not 


compress data in any way and 
uses standard DOS-formatted 
floppy disks. The last floppy 
disk of each set contains con¬ 
trol information, and a sup¬ 
plied utility will recreate this 
information if it is damaged. 
ABA/2 was fast, too, backing 
up 8K bytes per second. 
Restoring files is easy if you 
restore the whole set, but, sur¬ 
prisingly, there is no point- 
and-shoot way to restore single 
files; the F2 window doesn’t 
appear, and you must type the 
filename in full without the 
benefit of a directory listing. 
Other restore options include 
comparing files, overwriting 
only older files, restoring to a 
different directory or disk, 
and excluding named files 


from being restored. 

Datasave-ARA/2's other 
options include encrypting 
and decrypting files, wiping 
files (so they cannot be un¬ 
erased), and searching for 
files. A virus search option 
checks the whole hard disk 
and identifies 38 viruses that 
were known by November 
1989. The manual claims that 
ABA/2 will remove any virus¬ 
es found, but I didn't have any 
samples on which I could 
check this. A similar option 
searches for program files that 
contain the potentially dan¬ 
gerous interrupts BIOS 13h 
and DOS 26h, which Trojan 
Horse programs can use to 
trash your hard disk; if they 
are found, A BA/2 just reports 


iheirpresenee. 

Link, an optional add-on 
package for ABA/2 that I did 
not test, lets you keep several 
generations of backups on 
large media, such as remov¬ 
able hard disk drives or 
WORM (write once, read 
many times) drives, or on a 
virtual drive, which might be 
a network file server or a de¬ 
partmental minicomputer or 
mainframe. 

Datasave-ABA/2 5.12 is a 
powerful and professional 
backup utility with many use¬ 
ful features that its main com¬ 
petitors lack. With a little 
more design effort, its user in¬ 
terface could also have been 
ahead of the competition. 

—Dick Fountain 



Personal computer buyers get 
a much better deal in the UK. 

Recent research into prices 
across Europe for personal 
computers has shown that 
continental users have to pay 
anything from 39% to as much 
as 102% more for Uie same 
systems than in the UK! 

Right now, through 
Mayfair Micros, PC buyers 
and distributors 
throughout Europe can 
purchase from the UK at 
massive savings. 


WHY 

PAY 

MORI 


Mayfair Micros is one of the UK's leading \*C 
distributors, offering a wide range of the best 
personal computer systems, including IBM, 
Olivetti, Hewiett-Packard, and Epson. 

We provide everything from single 
PCs to networks and Unix systems, 
with lasers, printers, and 
peripherals. 

Our Export Division has 
years of experience in shipping 
computer systems throughout 
Europe and Africa, and with 
Mayfair Micros buying 
power we can offer the 
very best prices on all I he 
latest products. 

Call or fax us now for 
a fast response to your 
computer requirements, 
anywhere in Europe ... 


MAYFAIR 

MICROS 


Blenheim House. Ptodmore Road, London SW18 1AJ. Tel: +44,81.874 6474. Fax: +44.81.871 9736. Telex: 936066 MICROS G 
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UDS has V.32 Communication 
For Your Corner of the World 


The Universal Data Systems V.32 
modem, already recognized as the 
top U.S. choice for 9600 bps dial-up 
full-duplex data communications, 
is now fully certified for a wide 
range of international applications. 

Like its U.S. counterpart, the 
international V.3240i has MNP® 
level 5 for data compression and 
error control. With 2:1 data com¬ 
pression, the device is capable 
of speeds to 19.2 kbps. The unit 
fully supports the V22 bis stan¬ 
dard for 2400,1200, and 300 bps 
speeds. Auto dialing uses the AT 
command set or the CCITT V.25 
bis recommendation. 


For teased tine applications, 
the modem offers automatic dial 
backup and lookback. Dedicated 
line failure would switch the unit 
to dial-up lines for quick recovery 
of the data link. When the leased 
line is restored, the modem 
automatically returns to it. 

Modem configuration and 
operations are controlled from 
the front panel, and monitored via 
a combination of LCD and LEDs. 

For detailed specifications 
and pricing, contact Motorola 
offices in the United Kingdom 
at 44-1-669-4343 or in Bel¬ 
gium at 32-2-660-8980. In the 


Netherlands, contact IMPACT at 
31-30-437342. You may also com¬ 
municate directly with the factory. 
UDS, 5000 Bradford Drive, Hunts¬ 
ville, Alabama USA 35805-1993. 
Telephone 205/430-8000; 

FAX 205/430-8926. 
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IT MAKES NO SENSE... 


TO BUY AT 
THESE PRICES! 


All Self Parking Hard Disks 

40Mb, 70Mb, 110Mb. 150Mb, 338Mb, & 676Mb 
MiniScribe, Micropolis, NEC, CONNER, SIEMENS etc, etc. 

5.25" 1.2 Mb & 3.5” 1.44Mb FDD’s-all dual density TEAC, SONY, TOSHIBA 

45Mb Tape Drive, 60 Mb, 125Mb, & 150Mb Tape Streamers. 


| DIGITISER 



J 

You won't believe this value! 

12"xl 2" with Driver Emulation 
A quality product at an 
Amazing price. 

£199.00 


atilt 1 4OATS 


14" Mono, VGA, Super VGA & Multi-sync Monitors. 

EIZ014", 16". 20" Monitors including Low Radiation. 

Choice of 3 New Keyboards & DR DOS (MS DOS 3.3 or 4.01). 

8 Expansion Slots, 1 Parallel + 2 Serial + Serial MOUSE.. 

Networking: NOVELL, Unix, Xenix. Ethernet, CDOS etc. etc. 

NEW - REMOVABLE HARD DISKS 40 Mb 28ms 1:1 AND 
110 Mb and 170 Mb ESDI. 

Below, Sample prices only: Free Phone for your own configuration. 

With 40Mb 28ms 1:132Kb Disk Cache HDD, 1 Floppy. DR DOS & Mouse. 



SPECIAL 
OFFER 
ONLY £35 

M3PC 


1 CALCOUTOfiMETBMRD HBT~| 


M38~| 

Silences the Fan on your PC 
You won’t believe the comfort 
Approved by major 
Manufacturers. 

Try it! £69.00 

W WIIiM PP~~ ■ H 

I cnirrouR keyboard «■! 


Ready to Work with Monitor & Keyboard 14" PW Mono 14" VGA 


286/12 NEAT 1Mb £1249 

286/16 NEAT 1Mb £1359 

386/$XNEAT161Mb £1469 

386/20 (NON CACHE) 1Mb £1699 
386/25 CACHE 1Mb £2299 

386/33 CACHE 1Mb £2699 

486/25 CACHE* 1Mb £3899 


£1549 

£1659 

£1769 

£1999 

£2599f 

£ 2999*1 

£4199f 


‘TOWER CASE - OTHERS IN DESK TOP CASE t With EIZO Monitors 



ANY COMBINATION of Hard Disks, Floppies, Monitor, Keyboard... 

RENTAL & LEASE PURCHASE from 2 to 5 years, competitive rates, BUY BA( 

N£W 2 Years ON-SITE and 30 Days satisfaction or refund warranty. 

2 Years LiveLink Monitor/Keyboard swop-out, next day 10 am delivery. 

Cash With Order Discount, Quantity Discounts, Free delivery. 

Free Phone Tech Supped (Live) 9.00am to 8.30 & 9.00 to 6.00 Sat 


Full Calculator Keys LCD Readout 
Works with PC turned on or oft. 
Solar Ceil and PC power. 

£ 75.00 


MH 


Designed for COMFORT and Style 
Especially popular with Typists 
Click type keys - beautiful feel 

£ 49.00 



SO PHONE AMD... 

ASK FOR A DISCOUNT! 



I am interested in a Computer 
of the following specifications: 

286/386_MHz with__ Mb RAM 

___Mb Hard Disk (removable) □ 

(non-removable) □ 
1 x 5.25" Floppy and/or 1 x 3.5" 

Mono □ VGA □ E120 □ 

Keyboard (Standard 102) □ (M37) □ (M38) □ 

(Maths Co-pro) □ (_Mb Tape Streamer) 

MAGNUM □ TRITON □ TRILITE □ 


I would like more information 
on the following: 

M31 A4 Sized Laptop 
M34 REMOVABLE Hard Disk. 
M35 PODsCat DIGITIZER 
M36 No-Noise Silencer 
M37 CALCULATOR KEYBOARD 
M38 CONTOUR KEYBOARD 
M41 LOW RAD VGA MONITOR 


Please phone me: No_ 

Name: ________ 

L3 Address:_ 

□ 

□ ----- 

□ __ _ 

|= I prefer to buy from my Dealer 
n My Local dealer is: 


RETURN TO: SMS HOUSE. TEMPUS BUSINESS CENTRE, KINGSCLERE ROAD CARDIFF: 0443 841414 

BASINGSTOKE RG21 2XG Tel: 0256 S17711 Fai 0256 SI 7799 


FOR IRELAND: EXSELAN SYSTEMS, 9 AVONDALE HALL, CARYSFORT AVE, 
BLACK ROCK. DUBLIN. Tel: 01 081477 Fill 01 884 935 




DIRECT LINE-BIG GREEN LINE 
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MON-FRI 9.30-8.30 SAT 9.00 6.00 

Circle 436 on Reader Service Card 

AFTER ONLY 1 YEAR... 

WF ALRFAflY SFII flN RFPMTATinN 


WE TALK SENSE 

RETURN IN 30 DAYS IF NOT SATISFIED. 

ALL PRICES EXCLUSIVE OF VAT 

PHONE TODAY 


VALUE? 


40 Mb 1:1 28ms REMOVABLE Hard Disk 
Calculator keyboard -14" COLOUR VGA 
5.25" or 3.5" Floppy - 8 Expansion Slots 
Mouse-Digital Research DOS V.3.41 
2 Years On-Site Warranty & LiveLink 
Delivered - 30 days satisfaction refund! ^ 

ALL FOR_ 

. / 


AT THESE PRICES? 


A4 - NoteBook Laptop runs Lotus 123 etc. 
640K + 38K Exp. Memory + DOS 3.3 
with 1.44 Mb Floppy 
with 20 Mb Hard Disk . 












































INTERNATIONAL 

EXTRA FEATURE 


Indexing 
with Micro-OCP 


Dick Fountain 



C reating an index for 
a book or manual is 
one of those chores 
that no one enjoys. 

Like cleaning paintbrushes, 
the need to do it arises after 
the main job is over and when 
you feel you should be fin¬ 
ished and resting. For years 
I T ve been looking for an ef- 
fectivc tool to computerize in¬ 
dexing, and in Oxford Uni¬ 
versity’s Micro-OCP, T think 
Eve found it. 

Chore or not, indexes are 
important. Especially in a 
technical field, the lack of a 
good index can render a refer¬ 
ence work just about useless. 

I’m perhaps more concerned 
about indexes than most be¬ 
cause my early training was in 
chemistry. In my student 
days, the Science Museum 
Chemistry Library used to 
have walls lined with tier 
upon tier of journals. There 
was a two-level index to the chemical lit¬ 
erature, The chemical journals them¬ 
selves filled several rooms, so all the 
papers were abstracted into a smaller 
(but still multivolume) journal called 
Chemical Abstracts , You also had a 
keyword index into the abstracts, which 
itself filled many shelves. Finding the 
exact paper you needed could have been 
several days’ work, but without the in¬ 
dexes, it would have been impossible. 
Computers have revolutionized most 
forms of text processing, but indexing 
still remains a chore. The dream of a sys¬ 
tem that automatically makes indexes as 
you go is a long way off. To see why this 
is so, consider what exactly is involved in 
indexing. 

You should recognize the difference 
between indexes that you use on-line on a 
computer and ones that you present on 
paper. You normally access a computer 
index indirectly, via the user interface of 


binatton of keywords as you 
need them. Although some 
software lets you save selec¬ 
tions, more often the selection 
is ephemeral and vanishes 
when you move on to the next 
search. 

Judging by many computer 
manuals, some people believe 
that a simple list of keywords 
and page numbers is 
acceptable as a book index, 
too; but a good book index is 
much more than this. Taking 
down Donald Knuth’s Art of 
Computer Programming: 
Semi-Numerica l A igorithms , 
Vol. 2 from my shelf and turn¬ 
ing to the index, I note the fol¬ 
lowing features; 

L Index entries are not re¬ 
stricted to single words. Al¬ 
though you find “Polynomi¬ 
al,” you also find “Primitive 
notations for numbers.” 

2. For topics that occur frequently, some 
context information is provided to distin¬ 
guish the occurrences. For example, 

Random numbers, 1-177 
gene rat mg nonu n i form 
deviates, 114-136 
generating uniform 
deviates, 9-37 
machines for generating, 

2-3, 3 87 

3. Entries are cross-referenced. So, in 
addition to 

Polynomial, 
division, 401-420 

you will see elsewhere 

Division 

polynomial, 401-420 

continued 


At last, an easy, 
comprehensive 
program for 
creating references 


a database or text-retrieval program. The 
index typically consists of a list of the 
keywords together with the positions in 
the database at which they occur. Using 
an on-line computer index is an interac¬ 
tive process in which you retrieve just 
those records that contain a certain com- 
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4. Redirection is used to reduce the num¬ 
ber of topics: 

Proper factor, see Divisor 

These features, developed through 
years of publishing practice, make a 
good book index an efficient way of re¬ 
trieving information. They also make it 
remarkably difficult to automate using a 
computer, for the structure of the index 
depends to a degree on the semantics of 
the text being indexed. To generate item 
2 above, the indexer had to know that a 
nonuniform deviate is a kind of random 
number; in other words, he or she had to 
understand the content of the text. No 
current computer program can under¬ 
stand ‘"Mary Had a Little Lamb,” let 
alone Knuth, and there are convincing 
theoretical reasons to believe that the se¬ 
mantics of human languages may lie for- 
ever beyond the capabilities of digital, al¬ 
gorithmically based computers, such as 
we now use. The truth is that current 
computers have a tough time even tack¬ 
ling the syntax of human languages. 

In addition to a computer-gene rated 
keyword index and a full book index, 
there is a manually created book-style in¬ 
dex placed on a computer for speedy ref¬ 
erence. This can be desirable when the 
volume of the original material is too 
great to keep it alt conveniently on-line, 
and BYTE itself provides a good exam¬ 
ple. I constantly need to refer to old 
issues of BYTE, but keeping 15 years' 
worth of back issues on-line and using 
text retrieval is not a sensible option on 
my PC. BYTE produces an annual index, 
so I have put this on-line using askSam, 
the free text database from Seaside Soft¬ 
ware, as a delivery vehicle. This gives 
me page and issue references into three 
bookshelves full of actual back issues. In 
preparing the data for askSam, I soon 
learned that the criteria for an index of 
this sort are again different from those 
for a good book index. For example, 
cross-referencing becomes counterpro¬ 
ductive. If I tell askSam to find " 1-2-3,” 
it retrieves far too many references, for 
each article has been listed under Lotus, 
Spreadsheet, Software, 1-2-3, and more. 
It would be better to store each entry only 
once and let the computer cross-refer¬ 
ence in real time, which is one of the 
things computers do well. 

Creating an Index 

There are several separate stages when 
using a computer to create a book index. 
First, you need to generate a list of all the 
words (or phrases) that users will want to 
look up. Nowadays, most professional 


found 
Micro-OCP 
the best tool I have 
yet encountered for 
indexing books. 


word processors let you mark such key¬ 
words as you write, but I have never had 
the patience to do this, and I doubt that 
many others will, either. In any case, it 
doesn't help in indexing old material or 
other people's material that was written 
without indexing. It's fairly easy to write 
a computer program that dissects text 
files into a list of words and then removes 
duplicates and uninteresting glue words 
like and , the, and hut (I described such a 
program in Turbo Pascal in the July and 
August 1987 issues of BYTE). This still 
leaves hundreds of uninteresting words, 
however. An index consists mostly of un¬ 
common nouns and verbs, but getting a 
computer program to recognize these is 
very difficult indeed. It's far easier to 
prune the basic word list by hand. 

The next stage is to find all occur¬ 
rences of the selected words in the text 
and record their position, probably as a 
line number in the text file. There are 
many tools to help you with this, from 
the search facility in your word processor 
to batch programs like grep or nife. You 
then need to decide how much context to 
include for each occurrence and to check 
that sufficient cross-references are in¬ 
cluded. Few computer tools will help 
here. 

Finally, you need to tie each occur¬ 
rence to an actual page number in the fin¬ 
ished book. This is difficult if you are 
dealing with a book that has been written 
on a word processor but typeset and 
printed by an outside firm; a manual 


Listing 1: Part of a concordance 
of BYTE Short Takes , 

ASCII 7 

reduces plain ASCII text files \vhic 
ks with plain ASCII files and has a 
les are plain ASCII text and so can 


pass through the final book is the only 
practical way. Desktop publishing raises 
the possibility of mapping line-number 
references into final page numbers, but 
this involves having an indexing tool that 
is intimately integrated with your desk¬ 
top publishing program, and I know of 
no portable tool that can accomplish it. 

Oxford University Press (OUP) must 
rank as one of the world leaders, if not 
the leader, in text processing by virtue of 
its historical role in preparing the Oxford 
English Dictionary . When I learned that 
OUP now has a PC version of its main¬ 
frame program OCP (for the Oxford 
Concordance Program), I decided to in¬ 
vestigate it further. 

Micro-OCP 

Micro-OCP is a highly specialized pro¬ 
gramming language for generating word 
lists, indexes, and concordances, but it 
has an interactive shell that makes it easy 
to use without having to learn the whole 
language first. A concordance is defined 
as an alphabetical list of the principal 
words in a book together with a citation 
of the passages in which they occur; 
therefore, it differs from an index mainly 
in layout (with a “headword” at the top of 
each section) and in giving a larger and 
more literal context. An example is 
shown in listing 1. A concordance is usu¬ 
ally much larger than a normal book in¬ 
dex and is published as a separate vol¬ 
ume. Several concordances have been 
published for the Bible and the works of 
classical authors. In the scientific and 
technical press, they are more usually 
called keyword indexes, 

Micro-OCP assists with all the stages I 
have described above and much more be¬ 
sides, It's designed mainly for scholars 
engaged in literary analysis and so pro¬ 
vides statistics about word frequency and 
usage. I found it the best tool I have yet 
encountered for indexing books and even 
for cross-referencing program source 
code. 

Micro-OCP for the IBM PC comes on 
two 5 Va -inch floppy disks, which include 
several demonstration data files for use 
with the tutorial contained in the man¬ 
ual. The latter is a 220-page, ring-bound 
volume that is dearly written and has an 
excellent index. 

Micro-OCP works on an input file, 
which must be plain ASCII text, by ap¬ 
plying to it a file of Micro-OCP com¬ 
mands. The user interface to Micro-OCP 
is controlled by text menus and function 
keys. The menus let you create and edit 
command files and specify the name of 
the output file to be generated. File man- 

contimted 
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SIEMENS 



The faster you are, the sooner 
you will reach your goal - 
and the more opportunities 
you will have that others 
don’t. The same applies to 
work with personal compu¬ 
ters. Innovative technology, 
combined with intelligent sys¬ 
tem architecture, puts the 
Siemens PC among the fast 
personal computers. Even in 
a world governed by stand¬ 
ards this will always give you 
a slight head start in your 
data throughput and access 


times. All Siemens personal 
computers work with MS-DOS, 
MS-OS/2 and SCO-Unix. 
Innovative technologies are 
only one part of the Siemens 
PC concept. Every element in 
this concept guarantees 
open communications, future- 
proof technology and user- 
friendly operation. 

Get it right from 
the start. 

The Siemens PCs. 


peed means 
a head start. 

The Siemens PC. 


Circle 441 on Reader Service Card 
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EH Yes, I’m interested in 
the Siemens PC. 


BY 


Also, please send me 
Information on: 




Fax 
machines 


e 


□ 


Scanners 



Tele¬ 

printers 



□ 


PC 

training 


Send coupon to: Siemens AG 
Infoservice PE M6/Z464 
P. O. Box 2348, D-8510 FOrth, 
West-Germany 

Don’t forget your return address! 
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C £l am writing an introductory 
textbook on the languages of the 
world, and Multi Lingual Scholar 
is proving to be a godsent tool for 
producing a camera-ready copy.? ? 

—ANATQLE LYOViN, Professor 
University of Hawaii 

SOFTWARE THAT 
SPEAKS YOUR 


Multi-lingual Scholar!* a single software 
program for wordprocessing and high 
quality printing with multiple languages 
in the same document. Supports on¬ 
screen foreign characters — with accents 
and vowel points—with no hardware 
modifications. Arabic, Farsi and Hebrew 
edit right to left, and a font editor lets 
you design your own characters and 
customize keyboard layouts, 

o ^ 




n w"’'\ 






ol 




yv® 


( 

Sclwtafc-! 

A product of 
Gamma Productions, Inc. 

710 Wilshire Boulevard, Suibc 609 
Santa Monica, CA 90401 USA 
Tel. 2B 594 BG22 Fax 213-395-4214 

AUTHORIZED DEALERS: 

Australia: Betfer Electronics 3-527-7211 

Canada: Bayer Bu,s. Machines 416-6244001 

Germany; log Kohler 069-76-98-29 

Iran: LHI (USA) 714-727-1223 Fax 714-727-1226 

Italy: Quotba32 055-22-984)22 

Mid East: H Dergham & Sons— 

Lebanon 1 423 639 
Netherlands: Wilson 020-23-83-95 
UK: 2020 Ifechnoiogy 01-793-0005 
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agement menus let you set up a list of in¬ 
put and command files, which can then 
be selected by a single letter to speed up 
working with multiple text files. Al¬ 
though the user interface is by no means 
flashy (e,g., there is no color installa¬ 
tion), it is fairly intuitive and very fast 
once learned. Unfortunate for most 
mainstream PC users, though, are the 
choices of FI as the Escape key and F2 
for on-line help. 

A 

lthough 

the user interface isn 7 
flashy, it is intuitive 
and fast once learned. 

There is no general-purpose text edi¬ 
tor in Micro-OCP, only a rather crude 
file listing facility. 1 found it convenient 
to use Borland's SideKick Plus Notepad 
to inspect file contents. There is, how¬ 
ever, a very clever, syntax-smart tem¬ 
plate editor for creating command files 
(called the construction kit), which 
makes writing programs very easy for 
beginners. A blank template contains 
comments that describe the default com¬ 
mands for each section: 

* input { no references } 

{ all text } 

{ no comments } 

[ select everything } 
tfwords { English alphabet } 

#action { make an index } 

{ pick all words } 

{ use line number reference } 

{ sort in alphabetical order } 

*format { default layout } 

*go 

If you move the cursor to each line and 
press the left or right cursor key, a selec¬ 
tion of syntactically correct commands 
that can go at the beginning of each line 
will be displayed in cyclic fashion, so 
you can create a correct program with no 
typing at all. When you become more 
proficient, you can create command files 
with an ordinary text editor and intro¬ 
duce language features that are not sup¬ 
ported in the template editor. 

Micro-OCP programs are divided into 
four major sections, which roughly cor¬ 


respond to the stages I described above 
(the command *go just terminates all 
programs). 

The * input section defines exactly 
which parts of the input text will be pro¬ 
cessed. You can SELECT which parts of 
a file to process by specifying line num¬ 
bers, blocks defined by their starting and 
ending strings, or the values of reference 
variables. You might define just part of 
each line as holding the text if, for exam¬ 
ple, each line begins with a line number. 
Other commands let you exclude com¬ 
ments delimited by markers that you 
specify and let you define what charac¬ 
ters represent new lines and hyphens. 

The #words section of the program is 
where you define what constitutes a 
word. First, you must define the alphabet 
to use. The default is the standard En¬ 
glish alphabet with the numerals 0 to 9, 
but Micro-OCP also contains French, 
Spanish, Italian, German, and other al¬ 
phabets, plus Roman alphabet translit¬ 
erations for the ancient or modern Greek 
alphabets. You can also define new al¬ 
phabets from scratch using the ALPHA¬ 
BET command. 

For example, an uppercase-only 
Greek transliteration might look like this 

alphabet "A B G D E Z H Cj IK 
LMNCOPBSTt/FXYtT 

Micro-OCP is a text-mode IBM PC pro¬ 
gram that can't handle exotic characters 
on-screen, but you could define a printer 
substitution list that would print out these 
characters as their Greek equivalents on 
a laser printer. The purpose of defining 
an alphabet is to tell Micro-OCP what 
characters are allowed and to control the 
sorting sequence. In addition to the al¬ 
phabet, you can define characters to be 
Punctuation, Diacritics (i.e., accents and 
other secondary symbols), or Padding 
characters (which don’t affect the sorting 
sequence). Micro-OCP just ignores any 
character that is not defined in one of 
these groups. 

The * act Ion section defines what ac¬ 
tual processing Micro-OCP is to do. The 
principal command must be one of DO 
WQRDLIST, DO INDEX, or DO CON¬ 
CORDANCE. Each of these can be qual¬ 
ified with the STATS command, which 
generates a whole table of word length 
versus frequency data that’s of use to tex¬ 
tual analysts. The simplest possible 
Micro-OCP program would be 

* Input 

#words 

fraction do wordlist 

continued 
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If you write programs for a living, get to know 
The Clarion Professional Developer® 2.1. 

It can cut applications development time by 50% or 
more without compromising your design. It’s so fast 
and easy, you can complete prototypes while your 
clients watch. 

Professional Developer 2.1 can interface to routines 
from C and Assembler. It allows import and export of 
dBASE, BASIC and DIF files. Its application generator 
produces commented source code which can be easily 
adapted with its utilities to allow you to generate .EXEs. 
Network support is included at no extra cost. There are 
no run-time licenses or fees. And now Version 2.1 
includes Report Writer, which allows you to easily 
and intuitively create ad hoc reports and queries (from 
Clarion files, non-Clarion files 
or any combination). 

Professional Developer is an 
immensely powerful, easy-to-use 
DBMS application developer. We 
didn’t say it: The PC WEEK 
poll of corporate satisfaction 
said it. We came out head and 
shoulders above the 15 other 
programmable databases. No 
one else came even close. 

In this business where 
time is money, let Professional 
Developer help you generate 
more money for your time. 

Below is a partial list of our 
world wide network of dealers. 

For the one nearest you, call: 

(U.S.A.) 800-354-5444 (Canada) 305-785-4555 


Here’s what American corporations 
in a PC Week survey thought of ihe 
power and ease of use of Profes 
sional Developer vs, competitors. 
Any questions? 


CLARIOIMSOFTAAARE" 

150 East Sample Road, Pompano Beach, FL 33064 


“I Get Paid to Write Pregrams. 
And Now, I’m Writing Them 
Twice As Fast.” 


Clarion Software Products run on any IBM PC, PS/2, or true compatible with 5I2K of memory and a hard disk. Clarion Professional Developer, is a registered 
trademark and Clarion Software is a trademark of Clarion Software. Copyright 1989 Clarion Software. dBASE is a registered trademark of Ashton Tate. 


AUSTRALIA BENELUX ENGLAND (UK) FINLAND FRANCE NEW ZEALAND NORWAY/SWEDEN/ SOUTHERN AFRICA 

Digital Solutions (THE NETHERLANDS, Dark Star Information Super Systems OY BJonix COMTECH DENMARK Chariot Software (FTY) Ltd. 

Laval t. ptfi, Wtghion Street BELGIUM. LUXEMBOURG) Systems Karakalliontie 1 34, me rfe la Saussiera RO. Box 22-069 ATM Corporation RQ Box 283 

Margate 4019 Advantage Software BV 12 St Patera Court 02620 Espoo 92100 Boulogne Qtahuhu, Auckland P.0 Box 26 Steenberg 7947 

PHONE: 61 -07HJBO-1 051 Utrechlsastraat 70-72 Middtebonxgh Cdchaster PHONE: 358-0-509-1043 France New Zealand 5045 Skjafolun PHONE: 27-21-728-705 

FAX: 61 -07-283-121 T 101? VR Amsterdam Essex CO UYrt> FAX: 35S-0-592-G46 PHOhE 33-M&OS-74-89 PHONE: 64-9-276-6715 Norway FAX: 27-21-726-702 

The Ndherlands PHONE: 44-206-578-224 FAX: 33-1-46-05-01-77 FAX: 64-9-27^3499 PHONE: 47-^137-205 

PHONE: 31-20-26-46-58 FAX: 44-206-575-504 FAX: 47-5-137-260 

FAX: 31-20-22-00-61 
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who considers PC - bodies 
to be irrelevant? Well, then 
forget about SONG CHEER. 

PC- bodies made by 
SONG CHEER (it - Minis to Tower. 

Major dealers and wholesalers 
rely on SONG CHEER precision - 
HiTech - PC- bodies for people 
who care. SONG CHEER - 
HiTech found a name. 

FOR SURE! 


THE BODY FOR HIGHTECH COMPUTERS 


SONG CHEER PC bodies 
available ex EEC stocks. 


Mail this coupon today 
for detailed information 


VUMV IMPORT & VHRTRIEB5 KG 
P.O Box 1148 D - 2806 Oyten/FRG 
Tel 0-42 07 / 8 18 Fax 0-42 07 / 46 23 


INDEXING WITH MICRO-OCP 


COMPANY INFORMATION 


Oxford Electronic Publishing 

Oxford University Press 
Walton St. 

Oxford OX2 6DP 
UK 

0865-56767 

Inquiry 885. 


*format 

*do 

where all the other sections lake the de¬ 
fault values shown by the comments in 
the original template above. 

Following DO INDEX or DO CON¬ 
CORDANCE, you will probably add a 
PICK command to tell Micro-OCP 
which words to use as keys. This can take 
the form of a list of literal words to be in¬ 
cluded or excluded or a wild-card expres¬ 
sion, or both. For example, 

pick "to for by *e". 

means index on to , for , by, or any word 
ending in e. 

The ^action section can also hold 
commands that tell Micro-OCP how 
much context to include with each 
keyword it finds and to define the sorting 
order. Sorting can be alphabet ic. by 
word frequency, or by word length, or on 
the start or beginning of the word, and 
you can request secondary sorting on the 
left or right context of a word. Another 
important command is INCLUDE, 
which enables you to define phrases to be 
treated as a unit— for example, 

include phrases "Theory of 
Relativity, Tensor 
Calculus" 

so they can be used as keywords for pick¬ 
ing and sorting. 

Finally, the ^format section de¬ 
scribes how Micro-OCP is to present the 
results. You can control pagination, ti¬ 
tles, where to print the reference tags, 
how many columns to use, and other 
matters of appearance. 

References 

Although Micro-OCP works perfectly 
well with unadorned ASCII text files, 
you can extract far more information if 
you divide the text into categories by 
embedding references in it. References 
are Micro-OCP’s equivalent of vari¬ 
ables. The preferred referencing scheme 
is called COCOA (after an earlier con¬ 
cordance program) and has become a 


widely used international standard, A 
COCOA reference is just a single letter 
identifier followed by a value enclosed in 
a user-defined bracketing pair—< > being 
the default. So you could identify the dif¬ 
ferent speakers in a play’s text using ref¬ 
erences such as <S HamJeD or <S Hora- 
tio>. The letter S here is an arbitrary 
choice, but the two letters L and R are re¬ 
served by the system to stand for line 
number and record number. Micro-OCP 
processes the text sequentially, and 
when it passes <S Hamlet>, the value of S 
remains “Hamlet" until the next S refer¬ 
ence is reached. You can pinpoint posi¬ 
tions within the play by references with 
overlapping scopes: 

<T Hamlet> 

<W William Shakespeare> 

<A I> 

<S Horatio> These are but wild 
and whirling words, my lord. 

<A2> 

The T (for Title) remains “Hamlet” 
throughout the whole play, the A (for 
Act) changes at the start of each act, 
while the S (for Speaker) varies from 
speech to speech. By including A and S 
in the ^action section, you can label 
every index entry with its speaker and 
act. You can use reference values in a 
SELECT command in the * * input sec¬ 
tion of a program, as in 

select where S = ft Horatio" 

so that Micro-OCP will look at only Ho¬ 
ratio’s speeches. 

Micro-OCP also supports two alterna¬ 
tive referencing schemes. In Fixed For¬ 
mat referencing, a fixed portion of every 
line is the reference, as in 

HAM ACT1 HORATIO These are but 
wild and whirling words, my 
lord. 

HAM ACT1 HAMLET I’m sorry they 
offend you, heartily. 

In Starting String referencing, a unique 
string must begin each line that contains 
a reference—for example, 

*Title Hamlet 

* Author W i 11 iam S h a kespeare 
*Act 1 

^Speaker Horatio 
These are but wild and whirling 
words, my lord. 

continued 
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Simply Brilliant... 

GTCO's DIGI-PAD® Super L Series™... The next generation of digitizers. 


Light in Weight. Light in Cost. 
Heavy in Features. 



The Lowest Cost Large Tablet Available 

Get a high performance, new generation digitizer that's lightweight 
without a heavyweight price. To order your Super L Series tablet call 
your local dealer or contact GTCO.. .the leader in large format digitizers. 


4 Button & 16 Button Cursors, Binary Stylus 


Exclusive Super Set Menu System 
Allows instant digitizer configura¬ 
tion to a wide variety of software 
application programs. Located 
outside the active area, the Super 
Set Menu lets you change between 
applications without changing 
switches. 


The Lightest Digitizers Available 

Super L Series digitizers are com¬ 
pletely portable because they’re 
lighter than ever before - 35% to 
75% lighter than competitive 
tablets. They are easier to ship, 
set-up, and move. From 17* x 24” 

(6 lbs.) to 42” x 60” (32 lbs.), there’s a 
lightweight size for every need. 


Easiest To Set Up 
Position drawings and application 
menus quickly and easily using the 
active area corner marks. 


Super Set Menu 


Most Wanted 
Features 
Digitize directly 
through plan 
books up to 1 
inch thick. 
Receive superior 
performance with 
a resolution of 
1000 points per 
inch. 


Active Area Demarkation 


Transducers For 
Every Application 

Choose from the 4 
or 16 button 
ClearVu™ cursors, 
or a pen-shaped 
Binary Stylus™. 

All three have a 
diagnostic LED to 
indicate tablet status 
and active area. 


Making Brilliant Ideas Better 


@lJGTCO Carporatiun 7125 Riverwood Drive Columbia, MD 21046 Phone: 301/381-6688 Fax: 301/290-9065 Telex: 898471 
EljGTCa Europe 75 Windsor Avenue, Hillingdon Middlesex, UK UB109AU Tel: 44 895 39812 Fax: 44 895 810180 


DIGI-PAD, Super L Series, Binary Stylus and 
ClearVu are trademarks of GTCO Corporation. 
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INDEXING WITH MICRO-OCP 


Micro-OCP actually implements both 
these schemes by converting them into 
COCOA-type categories. 

Micro-OCP Sample Programs 

To illustrate some of the features of 
Micro-OCP, I devised two small sample 
programs. The first one creates a concor¬ 
dance of all the Short Take reviews I have 
written for BYTE over the last year. 
Thanks to the regular title format, I con¬ 
catenated all the text files into one large 


file, and by using a simple PC-Write 
macro, I added a single COCOA refer¬ 
ence to the title of each article (e.g., <T 
EASYEDIT>). The program is shown in 
listing 2, and a sample of the output is the 
entry for ASCII in listing 1. 

The SELECT command in line 4 tells 
Micro-OCP to ignore all the price and 
manufacturer’s address information in 
the first section of each Short Take, 
using the existing subheads as markers. 
The MAXIMUM CONTEXT command 


tells Micro-OCP to include the context to 
the end of the line in both directions. The 
PICK WORDS command contains the 
list of keywords that the concordance is 
to contain (this would be much longer for 
a serious concordance). Note the wild 
card in Borland* so that “Borland’s” 
will be picked up, too. The REFER¬ 
ENCE command in line 15 specifies how 
many characters of each reference value 
are to be included in the concordance (L 
is the line number); the references have 
been declared to be of COCOA type in 
the first line of the *input section. 

Emboldened by the success of this 
first attempt, I thought up an application 
that was far removed from the original 
purpose of Micro-OCP—namely, a Pas¬ 
cal cross-reference lister. The program is 
given in listing 3 and a sample of the out¬ 
put in listing 4. For this application, I 
used Pascal’s own reserved words Proce¬ 
dure and Function as Starting String ref¬ 
erences, which eliminated the need to 
modify the Pascal source code files in 
any way. Many Pascal symbols are de¬ 
fined as Padding so that they can appear 
in the output but don’t mess up the sort 
order; the proliferation of colons is be¬ 
cause Micro-OCP uses a colon as its es¬ 
cape character, and the equal sign is an 
OCP special character. The PICK EX¬ 
CEPT command has all the reserved 
words and built-in types of Pascal, this 
time to exclude them so that only user 
identifiers are listed. You can see how 
easy it would be to modify this program 
to cross-reference a different language. 

No More Excuses 

Micro-OCP is an immensely flexible in¬ 
dexing tool, but thanks to its template 
editor, it is quite usable even by nonpro¬ 
grammers. Specialists in linguistics, 
style and content analysis, dictionary 
making, or language teaching will find 
extra dimensions to Micro-OCP that I 
haven’t even touched on in this article. If 
you use it together with a powerful word 
processor, or, even better, with a batch 
editor like nife and a desktop publishing 
package like Ventura Publisher, then you 
have one of the most powerful book in¬ 
dexing systems available for a PC. The 
program runs on any IBM PC or com¬ 
patible with 512K bytes of RAM and a 
hard disk drive. It costs £250 for in¬ 
stitutions or £165 for an individual on a 
single PC. Now there is no excuse for 
crummy indexes. ■ 


Dick Pountain is a BYTE consulting edi¬ 
tor, technical author, and software con¬ 
sultant living in London, England. You 
can contact him on BIX as “dickp. ” 


Listing 2: A Micro-OCP program to make a concordance of BYTE Short Takes. 

•input 

references cocoa "<" to ">". 
f all text } 

[ no comments } 

select except between "SHORT" to ”REVIEW". 

•words 

{ English alphabet } 

•action 

do concordance. 

maximum context left span L and right span L. 
pick words ”Pascal floppy PC configuration expression 
byte display Borland* 
desktop ASCII ROM printer disk screen 
parallel DOS menu interface directory 
command keyboard", 
reference T=4,L=4. 

keys sorted by descending frequency and start. 

•format 

*go 

context centre aligned and print newline 
references right 


Listing 3: A Micro-OCP program to make a Pascal cross-reference lister. 

•input 

references starting "PROCEDURE" = P,"FUNCTION" = F 
and on P set F="" and on F set P="". 


{ all text } 


comments between to and exclude. 

select except between "INTERFACE" to "IMPLEMENTATION". 

•words 

{ English alphabet } 


padding "_ ( ) [ ] :=:::=<> >:= <>:*<$ / * ♦ - * # g 1 2 0 [ 1 
0123456789". 

•action 

do concordance. 

pick except words "ABSOLUTE AND ARRAY BEGIN CASE CONST DIV DO 

D0WNT0 

ELSE END EXTERNAL FILE FOR FORWARD FUNCTION GOTO 

IF IMPLEMENTATION IN INLINE INTERFACE INTERRUPT 

LABEL MOD NIL NOT OF OR PACKED PROCEDURE PROGRAM 

RECORD REPEAT SET SHL SHR STRINC THEN TO TYPE 

UNIT 

UNTIL USES VAR WHILE WITH XOR 

INTEGER BYTE BOOLEAN CHAR STRING REAL WORD 

LONGINT TRUE FALSE POINTER". 


reference P=8,F=B. 

maximum context left upto and right upto 

•format 

•go 

references right. 


Listing 4: A sample of a cross-referenced Pascal listing. The references down 
the right side are the names of the procedures of functions in which the code 
appears. 

column 6 

a width less than desired column width using your word proce Help; 

VAR Column, Line: Integer ReadlnPa 

FOR Column := 1 TO ColsPerPage DO ReadlnPa 
VAR Column, Line, J: Integer WriteOut 

FOR Column := 1 TO ColsPerPage DO WriteOut 
column text written to file: ' ,0ut WriteOut 
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JC BOARDS, 


World Class 


HIGH PERFORMANCE PRODUCTS 




ictured above is 
a portion of the 
products made 
by JOS. Our fac¬ 
tories in California 
have been producing boards 
for VARs and OEMs since 1979. 
These boards have been de¬ 
signed by JCIS for performance 
and reliability. 


Our boards are used by 
OEMs worldwide as the basis 
for many of their own systems. 
More than 1/4 million end 
users are using JCIS designed 
products. More than 450 
dealers offer our boards and 
systems to their clients. 


Made in 

USA 


JC Information Systems Corp. 

High Performance Company Since 1979 
l6l Whitney Place 
Fremont, CA 94539 
Tel: (415)659-8440 
FAX: (415) 659-8449 


Our experienced engineer¬ 
ing staff have designed- 
to-speCj many products 
using the latest tech¬ 
nology, for OEMs that 
do their own manufac¬ 
turing. And we can provide 
you as well, with a design that 
offers world class performance. 


Call or FAX for a complete 
catalog of our current pro¬ 
ducts. Experience the extra¬ 
ordinary quality, performance 
and engineering that goes into 
each JCIS product. 
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The Universal Langu/ 



DaewooTelecom 







e of Communications. 



Daewoo is quickly establishing itself as an important voice in 
telecommunications. Daewoo Telecom is a major manufacturer of 
personal computers , laptops and computer peripherals. And , 


recently Daewoo Telecom completed a new semiconductor design 


center and production line that will give the company even 


greater computer-manufacturing potential Daewoo Telecom is 
also a maker of everything from telephones and facsimile 


machines to high-capacity digital switching and transmission 


systems like the TDX-IB and the TDX-IO. For more information 


on how we can help your company thrive in the information age , 
call Daewoo. 
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POWERSAVE BACKPACKS FOR POWERLANJONET, BANYAN, OR NOVELL 



What exactly do you need to do for POWERsave 
to automatically find all the servers on your network 
and start backing them up? 

Load the diskette and key in 'demo" 




BACKPACK/2.2 GB 


BACKPACK/150 MB 


Tired of having to map adri ve to each server before a backup? With its unique ISIETscript feature and its support of general 
file server and volume names, POWERsave automatically locates an unlimited number of servers, automatically creates a 
control file, and automatically begins a lightning fast backup. And that's not all, 

POWERsave can back up all workstation disks on any of these networks, plus Novell's bindery files, trustee data, 
directory and file info, extended access rights, attributes, etc. and Banyan's Street Talk 1 names and access rights list, 

POWERsave's performance is highly acclaimed by PC Magazine. Operating any tape drive to its maxi¬ 
mum speed and capacity, POWERsave does a complete backup faster than other popular vendors do 
incremental! PC Magazine benchmarked POWERsave with the Exabyte to be 'roughly twice as fast as 
(Emerald's) VAST Device" (the same drive) LJan. 17,1989 
POWERsave backs up a whopping 32+ G 8 unattended in one operation to support even the largest 
networks when using 16 Backpack/2,2 GB drives simultaneously. 

POWERsave boasts simple, automatic operation and extensive selection options for incremental saves and 
restores. The fully interactive restore offers immediate file name search, poi nt-an d-pick file selection, a compare option, and 
more, POWERsave installs in 5 minutes. 

POWERsave’s commercial-grade reliability is unmatched. Who else includes diagnostics for testing both tapes and 
drives before a save? Any errors are posted to a log file while backup continues. POWERsave's unique VALIDATE does an 
in-depth consistency check of the entire disk structure as saved on the tape at streaming speeds. Since each tape contains 
the entire directory for all tapes, POWERsave directs you to the exact tape holding the fife you want. And, POWERsave's 
streaming techniques save wear and tear on tapes and drives themselves! 

POWERsave works with a myriad of drives, controllers, and adaptors available from a host of vendors, so you can 

upgrade hard ware without changing your backup software procedures. You get maximum flexibility and choice of hardware— 
even mix drive types used in a single backup operation if you want. Ask your distributor about compatible drives. 



CALL A DISTRIBUTOR TODAY FOR 
INFORMATION OR A DEMO COPY! 


Australia 


Intsrfaca Teonrwtogy: 

612 4B4 &40Q 

Austria Nelpoml 

43 22 627 4800 

Belgium CMS Benelux - 

32 2 m 5080 

Denmark Scanv&st: 

452457GM 

France AID Computers 

33 14 306 7932 

Germany Dr Neuhaus 

40 40 55304442 

Italy Radermacher 

39 51663*63 

Norlands TMDala: 

312159 46814 

Norway Seanvest 

474 678055 

Norway Tilan; 

474 666 600 

Singapore GahmCk: 

65 7456966 

Sooth Africa TSD: 

27 11 -3*50590 

Sweden- Mikro Standard; 

Switzerland 

458 764 7600 

TIDES Irtfarmalile 

411 249 2996 

UK CMS: 

44 700851725 


PERFORMANCE 

TECHNOLOGY 

USA: 512/349-2000 
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The 4697 ColorQuick ink-jet printer from Tektronix produces 
21 &dpi full-color prints on AS- and A4-size paper or 
transparencies. 


Print in 16.7 Million 
Colors 

T ektronix has added the 
4697 to its range of Color- 
Quick ink-jet printers. The 
machine is compatible with the 
IBM PC and Macintosh, as 
well as with the company's 
XD88, 4320, and 4330 work- 
stations; 4220 and 4230 Series 
netstations; and 4211 and 
4200 Series terminals. It is 
designed for CAD, mapping, 
process control and manufac¬ 
turing automation, data 
analysis, and presentation 
markets. 

The printer utilizes drop- 
on-demand ink-jet technology 
and offers a resolution of 216 
dpi. Its A3-/A4-size paper- 
handling capabilities include 
roll-fed or cut-sheet (100 
sheets), with a tractor feed 
available as an option. The 
printer comes with a 128K- 
hyte buffer, and it can produce 
copies of a screen, file, or 
window at a rate of 2 minutes 
per page. 

On the Macintosh, the 
4697 offers a palette of 16.7 
million colors, which it can 
print on plain or coated paper 
or on transparencies. It 
comes with a parallel port; a 
SCSI port is available as an 
option. 

Price; £2395. 

Contact: Tektronix* Deans 
Grange Estate, Kill Lane* 
Black Rock, County Dublin, 
Ireland, 353-1-892166; fax 
353-1-892106. 

Inquiry 907, 


Run Arabic DOS 
on an IBM PC 
with a CGA 

I f you use Arabic DOS in 
your CGA-equipped com¬ 
puter, you probably know 
that you are limited to one 
character set (font table) and 
that if you want to use another 
font table you have to change 


the character generator. But 
now with Font Board from 
Computer Stars International, 
you can use Arabic DOS 
without hardware limitations 
and you won't have to down¬ 
load the characters before 
switching from one mode to 
another. 

Font Board is a small 
board that you plug in to re¬ 
place the original character 
generator in your IBM PC. 

Two versions are available: 
the Model 4 with four font 
tables and the Model 8 with 
eight font tables. The font 
tables include the original 
IBM character set and the font 
tables supported by Arabic 
DOS. The Model 8 gives you 
the full functionality of Ara¬ 
bic DOS and most other Arabic 
packages. 

Price: US$40 for the Model 
4; US$70 for the Model 8. 
Contact: Computer Stars In¬ 
ternational, P.O. Box 1929, 
Hawalli, Kuwait 32020, 965- 
2621345; fax 965-2637733. 
Inquiry 910. 


New and Improved 
E-Mail Programs for 
Macs and IBM PCs 

S un Microsystems' Inbox 
3.0 and Inbox Plus sim¬ 
plify E-mail operation and 
offer compatibility with multi¬ 
ple platforms and network 
operating systems. Inbox 3.0 
lets Macs and IBM PCs act as 
servers on message centers, 
storing each user's mail and 
running on network operating 
systems like Novell NetWare, 
3Com 3-K Microsoft LAN- 
Manager, AppleShare, 
AppleTalk, TOPS-DOS, and 
TOPS/Mac. Inbox Plus gate¬ 
ways let you access and ex¬ 
change messages on main¬ 
frame and minicomputer E- 
mail systems, such as IBM 
PROFS, DEC All In l,and 
VMS Mail, as well as Simple 
Message Transfer Protocol on 
Unix-based systems. 

Each Inbox 3.0 package 
includes software for up to 20 


users on Macintosh and DOS 
computers. Features include 
personal address books for 
personalized distribution lists; 
mail management, which 
sorts mail by date, subject, or 
sender and filters and stores 
mail in storage boxes; storage 
boxes, which organize drafts 
and incoming mail on a local 
disk drive or file server; and 
multiple enclosures, which at¬ 
tach spreadsheets, programs, 
graphics, or text files to a mes¬ 
sage for efficient data 
sharing. 

The Inbox Plus gateways 
can support up to 100 users per 
message center and route 
messages among multiple 
servers to create networks of 
thousands of users. Inbox Plus 
supports public mail systems 
worldwide, including MCI 
Mail, Easy L:ink, Apple¬ 
Link, GEnie, and Compu¬ 
Serve, and lets you exchange 
mail with LAN-based E-mail 
systems like Novell, 3Com, 
and Banyan LANs. 

The Inbox servers can 
reside on any computer on the 
network, including DOS 
PCs, Macintoshes, DEC VAX 
minicomputers, and Unix- 
based machines, provided they 
are available through the net¬ 
work's file-sharing system. 

Sun Microsystems also of¬ 
fers the Network Bundle for 
DOS and Macintosh com¬ 
puters. The products combine 
new versions of the TOPS 
file-sharing system with Inbox 
3.0 and other network tools 
and services (see May What's 
New Hardware, Connectiv¬ 
ity, page 54). 

Price: £249 for Inbox 3,0; 

£749 for Inbox Plus; £219 for 
the Macintosh Network Bun¬ 
dle; £185 for the DOS Network 
Bundle. 

Contact: Sun Microsystems 
Europe, Inc., Bagshot Manor, 
Green Lane, Bagshot, Surrey 
GU19 5NL, UK, 44-276- 
51440; fax 44-276-51287. 
Inquiry 91L 

continued 


If you would like your new product considered for publication in 
the international section of BYTE, send press releases to BYTE, 
Attention: Martha Hicks, One Phoenix Mill Lane p Peterbor¬ 
ough, NH03458, U,S, A., (603) 924-9281, fax (603) 924-2550; 
or Colin Barker, BYTE/McGraw-Hill, Wimbledon Bridge 
House, 1 HartfieldRd., Wimbledon, London SW19 3RU, UK, 
44-8 J-543-1234. All press releases must contain price informa¬ 
tion, address f and telephone number , 
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You can use Mitac ’s MPC4000G tower-type 386-based system 
for multiuser or multitasking applications. 


Mitac’s Tower 386 
System 

M itac has added the 
MPC4000G to its 
MPC4000 series of super¬ 
microcomputer systems. The 
new model is a tower-type 
386-based system with a clock 
speed of 33 MHz. You can 
use the system for multiuser or 
multitasking applications 
with its 128K bytes of static 
write-back cache, up to 24 
MB of RAM, and total inter¬ 
nal storage capacity of nearly 
2 gigabytes. 

The MPC4000 systems 
come with 1 MB of RAM, ex¬ 
pandable to 8 MB on-board 
and a system total of 24 MB 
via a 32-bit add-in card; 64K 
bytes of ROM; and support for 
EMS 4.0. You also get the 
Phoenix 386 AT-compatible 
BIOS, a 514-inch 1.2-MB 
floppy disk drive, room for 
one 3'/t-inch floppy disk 
drive, room for four additional 
half-height 514-inch disk 
drives, two serial ports, one 
parallel port, an Enhanced 
101-/102-key AT-compatible 
keyboard, and eight expan¬ 
sion slots—one 32-bit memory- 
expansion slot and seven 16-/ 
8-bit slots. 

Options include a 33-MHz 
80387 numeric coprocessor or 
Weitek WTL3167 floating¬ 
point coprocessor; 3 l /i- or 5 % - 
inch floppy disk drives; hard 
disk drives ranging from a 40- 
MB ST506 hard disk drive to 
a 760-MB ESDI hard disk 
drive; a 60- or 150-MB tape 
backup drive; an AT-compat¬ 
ible mouse; and VGA or 
EGA, multisync, and dual-fre¬ 
quency monitors. 

The MPC4000G measures 
41.0 by 23.3 by 48.0 cm. The 
basic package comes with a 
keyboard, a 120-MB hard disk 
drive, DOS 4.01, GW- 
BASIC 3.22, Mitac’s Ad¬ 
vanced Disk Management 
System, and a VGA mono¬ 
chrome monitor. 

Price: £4899; £5199 with a 


VGA color monitor. 

Contact: Mitac (UK) Ltd., 
Unit 1, Hortonwood 32, Tel¬ 
ford, Shropshire TF1 4EX, 
UK, 44-952-677022; fax 44- 
952-605605. 

Inquiry 925. 


Secure 

and Reliable File 
Transfers 

N etwork Systems' new 
Data Delivery & Man¬ 
agement System (DDMS) 
family of software products 
initiate, track, and monitor 
file transfers among personal 
computers, minicomputers, 
and mainframes. 

DDMS consists of three 
modules: Monitor Module, 
Auxiliary Network Manager, 
and Auxiliary Protocol Man¬ 
ager. The Monitor Module is 
the communication interface 
between the other two mod¬ 
ules and with external pro¬ 
grams like Batch, TSO, 

CICS, or IMS. The Auxiliary 
Network Manager manages 
the different external network 
connections, such as Hyper- 
channel, SNA, and X.25, 
while the Auxiliary Protocol 
Manager manages the opera¬ 
tions inherent to the transfer 


proper (i.e., compression and 
multiple protocol activation). 
Each APM can support multi¬ 
ple, simultaneous transfers. 

The file transfer function 
is based on the concepts of 
Partner Directory File and 
Transfer Management File. 

The Partner Directory File 
defines the transfer partner’s 
characteristics (i.e., the 
preferred primary and backup 
network link) and contains 
the security information (i.e., 
user ID and password). The 
Transfer Management File lets 
you define the default attri¬ 
butes of the transfer, such as 
direction (i.e., send or re¬ 
ceive), allocation rules, and 
special exits to use. 

DDMS supports most se¬ 
curity packages such as RACF, 
Top Secret, ACF2, and VMS 
Security. It also provides other 
security levels via access 
control and data encryption fa¬ 
cilities. In case of transmis¬ 
sion failure, DDMS also en¬ 
sures data integrity via a 
checkpoint/restart feature. 
Price: £1000 for the IBM 
PC; £1500 to £22,000 for the 
DEC VMS; £10,000 to 
£27,000 for the IBM VM; 
£24,500 to £35,500 for the 
IBM MVS. 

Contact: Network Systems 
Ltd., Kings Ride Court, 

Ascot, Berkshire SL5 7JR, 

UK. 44-990-23399; fax 44- 
990-24731. 

Inquiry 958. 


The Norton Backup 

W ith The Norton Back¬ 
up, you can back up 
files from all your disk 
drives in one session without 
special commands. The pro¬ 
gram tells you how long the 
process will take and how 
many floppy disks you will 
need, and it lets you view the 
files you have selected for 
backup. It also provides four 
levels of data compression and 
three levels of data verifica¬ 
tion, so you can select the mix 
of speed and disk-saving 
compression that best meets 
your needs. 

You can choose from three 
user interfaces: Basic, Ad¬ 
vanced, and PreSet. The 
Norton Backup can also handle 
automated backups by saving 
your file selections and pro¬ 
gram settings for future use. 

It records macro keystrokes, 
which further automates the 
process, and has a disk error- 
correction system that recov¬ 
ers data from damaged disks. 

The program’s Fastpath 
technology includes dual- 
DMA disk-writing tech¬ 
niques, advanced skewing con¬ 
trol, and optimized data 
compression. Fastpath auto¬ 
matically configures itself to 
your hardware system on the 
first run and lets you fine- 
tune selected settings to fur¬ 
ther enhance speed. 

The Norton Backup runs 
on the IBM PC with 512K 
bytes of RAM and DOS 3.1. 

It also offers mouse support 
and works on networks. 

Price: £149. 

Contact: Peter Norton Com¬ 
puting UK, Wimbledon Busi¬ 
ness Village Center, Thorn¬ 
ton House, Thornton Rd., 
London SW19 4NG, UK, 44- 
81 -944-1765; fax 44-81 -944- 
6109. 

Inquiry 903. 

continued 
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IS' disk versions may cost mors 


PLEASE CALL US FOR PRODUCTS 
MOT LISTED. WE SHIP TO 
APO & FPO ADDRESSES. 
CALL US FOR A FULL CATALOG. 


Dec Accounting 40 
Qac Bonus Pack 4.D 
Managing Your Money 6.0 
Pbachtree IN v/f Data Query 
Quicken 30 
Times lips III 3.4 
Winmaker 3.0 

CAD 


Design Cad 3D 2.2 
Design Cad 4.0 
Generic 3D Dtalimg 
Generic Cadd Level 3 


175.00 

moo 

229.00 
39 DO 
169 DO 
35 00 

96.00 

195.00 

15500 

196.00 

17900 

MS 00 
179 DO 
165 00 
13900 
69.00 

ssoo 

196 00 

399.00 
429 00 


199 00 

foipratan 679.00 

Fexpro Single User 479.00 

Parade* V 3.0 469 00 

PC File 5.0 79.00 

R R Ft Relational Repori Writer 105.00 

DESKTOP PUBLISHING 
Bitstream Fonts {each) 9500 

Freedom of Press 259.00 

Co Script Plus Ver. 3 195.00 

Go Script Ver. 3 99.00 

FES 1st Publisher 69.00 

Pnntmasler Plus 2.0 35 00 

The New Pirnl Shop 39.00 

Ullrascnpf PC Plus 20 269.00 

Ventura ProlBssnnal Extension 379.00 

VanluM Publici 549.00 

EDUCATION 1 ENTERTAINMENT 
ATI Teach Ymrsefr Series lE*h| 59 00 

Flight Simula ter 4.0 45 00 

leisure Suit Larry III 33.00 

Space Quest 111 39.00 


Carbon Copy Plus 5.2 
Close Up Customer 3.0 
Close Up Support 3.0 
Crosstalk Mart 4 
PC Anywhere 1H 
Pinoonwi Plus 
Smatamt 240 3,0 

DATABASE 
Clarion Professional Developer 
Clipper (Summer 'B7l 
08 fast/DOS Plus 


Tetns 
Typing Tutor IV Plus 


2200 

3500 


Ppciric Data RecificPege PE 
PspFk Data Plotlar-uM-Cartidge 

Prac FeripTi 2400 Ejiiw/MNP 


INTERNATIONAL ORDERS 

818 • 347 • 2444 

FAX YOUR ORDER 

818 • 347 • 9977 

PHONE YOUR ORDER 

800 • 733 • 3888 

rr JSsajSSSSSSKl 
SHSSaS^-asK; 

rack any softwore Where X A 

iisms i™ =h>rsei , i*..^ J, : h,s ti • Qtdei desk °P* n 7 1 

P.O. Bo* 1059B, Canoga Park, CA si 
Showroom: 7959 Doer.ng Awe., 

Banana Park, Calttorma91304. 


Prat Peril* 2400 Jnt w/MNP 
Sole 206t Accelerator 


Imagine. ..high quality PostScript output for your HP laser printer at 
half the cost of an Apple LaserWriter IINTI PacificPage PE from 
Pacific Data brings award winning 100% compatible PostScript 
emulation to your HP LaserJet Ilf, UP Si 1ID laser printers. Print 
complex documents that mix text graphics and unlimited special 
effects ell directly from your PostScript compatible application! 
includes 35 Apple LaserWriter NT equivalent scalable typefaces. 
iraj0D Compatible with downloadable Adobe Type 1 outline fonts. 
253 oo PacificPage, PacificPagePE (requires 2 5MB total printer memory) $339 


Wtoe ..Is Carmen San Diego 30 Q0 

FORM DESIGN A FLOWCHARTING 

Sola 3B6i Accelerator 

Sola VGA 16 512K w/ Mouse 

339.00 
339JOG 

Statgraphics 

579.00 

SmarPCKwikPowerpak 

79.00 

Flowcharting II Plus 

135.00 

Super Cartridge | -IQ Engineering 

275.00 

Systet w/ Graphics 

495.00 

Switch It 

89 DO 

Farniwnr* wilh hi Erie 2.5 

85.D0 

Super Cartridge 2 -IQ Engineanngi 

449.00 

SPREADSHEET 


v Cache 

45.00 

Interactive EasyflowB.l 

109 DO 

Worldport 2400 Modem mj MNP 

345.D0 

Al Iways [Lotus 1 -2-3 or Symphony] 

05.00 

Word Perfect Library 2.0 

7500 

Jatform Design 

mm 

Workjport 2496 Fax Madam 

405.00 

Lotus 1-2-3 Ver. 22 

343.00 

X Tree Pro 

5500 

QrgPlus Advanced 

63.00 

INFORMATION MANAGEMENT 

Lotus 1-2-3 Var 3.G 

419DG 

XTree Pro Gold 

7500 

E'er Form 2_G 

163.00 

Agenda 

275D0 

Duallro Pro 

31900 

WINDOWS 


GRAPHICS 


ask Sam 

175 DO 

Quatiro Pro Upgrade 

99.00 

Adobe illustrator Windows 

29500 

Autodesk Animator 

249.00 

Info select 

79.00 

Sideways 3.2 

42 00 

Adobe Streamline 

24900 

Deluxe Pamt II Enhanced 

B9j00 

Instant Recall 

79 00 

Supercalc V 

319.00 

AMI Professional 

31900 

Freelance Plus 3.01 

339 00 

Who Whal When 2.0 

17900 

The Baler 

353.00 

Coral Draw Window* i f 

329.00 

Grapher 

145.00 

MS Writs 2.0 

36.00 

VP Planner Plus 30 

156.00 

Crosstalk For Windows 

125.00 

Grasp by Paul Mace 

11900 

PPS fust ChoicB 

115J00 

umniEs 


DB Fast/Windowr 

109.00 

Harvard Grapucs 2 13 

31900 

□ & A 3.0 |Neiwodcab1fl|' 

245.00 

10v Plus 3.0 

49.00 

Ekcel 

31900 

Hijaafc 

35 00 

Svmphon*22 

52900 

390 To The Ma* 

45.00 

hDC Windows Express 

45.00 

Hot Shot Graphics; 

149.00 

LANGUAGE A PROGRAMMING 

306 Te The Man Pm 

77.DD 

Hyperpad I D 

95.00 

Inset Plus (w/HiJaakl 

139 DO 

Brial 

15900 

Above Disk 3.1 

66 00 

IBM Currant 

265.00 

PC Paintbrush IV Plus 

119 00 

STiievs 

159.00 

Aulemenu 

39.D0 

MicrograU OMignm 

499.D0 

Pifiio Plus 1.3 

s:>wi 

C Tools Plus 

35.00 

Brooklyn Bridge 3.0 

75.DQ 

Micrugrafi Graph Plus 

355.00 

Print A Mot 2.0 

199,00 

Clear + lor C (nr dBase] 

13b 00 

Check It 

B9.DEI 

Qmni|iagB386 2 1 

599 DO 

Show Partner FX 3.5 

22900 

K Edit 

115.00 

DopyllPC5.0 

25.00 

Page maker 3,0 

529.DQ 

Surfer 

359 00 

Macro Assembtar 

3900 

Cnpywritn/Zerodisk w/Rascuo 

5600 

PC Pamlhruslt Fles for Windows 

99.D0 

HARDWARE & PERIPHERALS 

Matrix Layout 2.0 

135.00 

Direct Access 5.0 

5200 

Superbaso 4 for Windows 

439 DO 

ATI VGA Wonder 512 W/ Mouse 

349 DO 

MS Basic 7.0 Development System 

329.00 

Disk Technician Advanced 

96.00 

Word lor Windows 

329.00 

Complete Gommmunioaftor 

585.00 

MS C 8.0 

329.00 

Disk Technician Pm 

42.00 

Xoror Form base 

32500 

Dopy II Option Board Deluxe 

115,00 

MS Fortran 

29900 

Fastbadk Plus 

109.00 

WORD PROCESSING 


Intel Ljvnwlion Coprocessor 

575.00 

MS Quick Basic 

S7J00 

Headroom 

79 00 

Dispbywrite IV 

255.00 

Logitech Bus Mouse C9 at Serial 

85.00 

MS QuickC 

6700 

Kolod Htest/Hfwmat 

79.D0 

Grammetifc IV 

40.00 

Legirach Scan Man Plus 

18500 

MS Quick C w/ Quick Assembler 2 81 

135.00 

Lop Link Ftelsose 111 

32.D0 

Nate Bene 

335.00 

Logitech Trackman Serial or Bus 

8900 

Norton Editor 1.3 

45.00 

Mace Utilities 1990 

89.DO 

FUghiwntar 

52.00 

Masterpiece Plus 

105.00 

Object Professional 

109.00 

Magellan 

139,DO 

Word 50 

21900 

I 

f 

i 

! 

! 

139 00 

□base 

143.00 

Norton Backup 

83.00 

WordPerfect 5.1 

249 DO 

Micrnspeed Fastirap Serial 

99 00 

Quckpac Professional 

149.00 

Norton Commander 3.0 

89 DO 

Word Perfect Net Add-On 51 

leg 00 

MS Mnusa w/Paint Serial Or Bus 

■09 00 

Smalltalk V 

75.00 

Norton UtililHS Advanced 4.5 

89.D0 

Wordstar 5.5 

105.00 

Pacific Oate 1-2-4 Board w/1 MG 

219.00 

Smalltalk V2Wi 

123.00 

PC Tools Deluxe 6.Q 

89.00 

KNIXAJNI1C 


Peak Data 1-2-4 Board w/2M0 

339.00 

Seumerw/Bios 

1D300 

Prml Cache [Lasertm^l 

10500 

SCO Foxbase < 306 

075.00 

Peak Data 12-4 Board w/4M0 

era ,do 

Asynch t 

11500 

Q-Dosll 

39 DO 

SCOUmiQev System 30G 

875.00 

PaciTie Data 2 Plus 2 w/l mb Tot HP IIP 

26900 

Turbo C 

105.00 

QEMM5D 

66 DO 

SCO LMe Operating System 386 

019.00 

talk Date 2 Plus 2 w/2mb lor HP IIP 

339.00 

Turbo C Tools 

35.00 

Software Bridge 4,1 

85 DO 

SCO XdnU Curoplele System 386 

1079 00 

Psrak Data Headlines- m -a-tarliidge 

239 DO 

Turbo Pascal 5.5 

106.00 

Speodstnr 

35 DO 

SCO Xenix Operating System 386 

479.DO 

Pacific Data 25 us una 

299.00 

Power Tools Plus 

95.00 

SpniteP 

raw 

Wordpertoct for SCO Xenix 306 5 User 

519.00 

Paak Data PacificPage 

539 00 

Turbo Professional 

79.00 






Windows Development Toolkit 
2ort«h C +* 20 


32300 

149.00 


1B9.0D 

409.00 

25900 


Lantasbc 2MBPS Adapter 
L antes lie 2MBPS Starter Kit 
Damask Etlwmat Adapter 
Lantasiic Ethernet Stiartw Kit 10 MBPS 55500 
NE1000 17500 

NE2000 206.00 

Western Digital Elhwcard Plia 17300 

OPERATING ENVIRONMENT 
Deskew 386 21 125 00 

IBM OQS 33 10900 

IBM DOS 4.01 11300 

MS Windows m 129.00 

DE/2 

DS/2 Standard Edition \2 269.00 

Excel lor OS/2 329.00 

Logitech Mkilliscope 195 00 

MS DE/2 Presentation Mngr Toolkit 329 00 
Smalltalk/V PM 32900 

WordPerfect lor QS/J 31900 

PROJECT MANAGEMENT 
Harvard Propel 3.0 46500 

Seiler Propel Scheduler IV 429 00 

Si4wprajeet E*p«l 449 00 

Timeline 4.0 

SCIENTIFIC/STAY 

Branmaker 
Dernra 

Mathcad 2 5 

Mathematics: 386 w/307 Seaport 
SPSS/PC Plus 



473 00 Baler 5 0 is a spreadsheet compiler that allows you to build customized 
143 JQ 0 programs from Lotus 1-2-3 ftles f.wkl). In moments you can take 
125.00 your template and build it into a standalone program with 80 new 
306-OQ features from Baler. You can build pull down menus, pop up macros 
and create up to 1500 pages of context sensitive help screens , $359. 


B4500 

54300 


WE WELCOME CORPORATE ACCOUNTS AND INTERNATIONAL ORDERS. 

Circle 415 on Reader Service Card 























WHAT’S NEW 


Color Video Image 
Digitizers for Acorn 
Archimedes 

I f you use an Acorn Archi¬ 
medes 3000 or 400 Series 
computer, Digithurst offers 
you the MicroEye AI package, 
which includes a color video 
image digitizer and utility soft¬ 
ware that runs on the Archi¬ 
medes desktop. You can trans¬ 
fer images to memory, to 
disk, or to other Archimedes 
applications, as well as scale 
and clip the image as needed. 
The package also provides 
software controls for adjusting 
the saturation, contrast, and 
brightness of your captured 
images. 

The MicroEye AI captures 
color images into Archimedes 
RAM at a resolution of 640 
by 256 pixels with 24 bits of 
color information per pixel. 
The full data is available to 
image-processing applica¬ 
tions, but in sprite form it re¬ 
duces the images to 12 bits 
per pixel, giving you a palette 
of 4096 colors. In sprite 
form, you can transfer images 
between other Archimedes 
applications and print them on 
Hewlett-Packard PaintJet and 
other color or monochrome 
printers. 

The software includes a li¬ 
brary of RISC-OS software in¬ 
terrupt routines that let you 
incorporate image capture into 
your own applications and 
process digitized image data. 
In addition to control of 
image capture, you get soft¬ 
ware access to board config¬ 
uration parameters and the 
ability to specify the image 
lines you want to digitize. You 
can store the image starting 
at any specified address in 
memory. 

Two versions of the Micro- 
Eye AI are available. For the 
Archimedes 3000 Series, the 
board comes mounted in a sep¬ 
arate external box that you 
plug into the computer's ex¬ 
pansion connector. For Ar¬ 


INTERNATIONAL 



The MicroEye AI color video image digitizer captures color 
images into Archimedes RAM at a resolution of640 by 256 
pixels with 24 bits of color information per pixel . 


chimedes 400 Series ma¬ 
chines, MicroEye AI is a 
plug-in board with an input 
connector for RGB/video, 

Both versions need a computer 
with at least 2 MB of RAM, 
Price: £495. 

Contact: Digithurst Ltd., 
Newark Close, Royston, Hert¬ 
fordshire SG8 5HL, UK, 44- 
763-242955; fax 44-763- 
246313. 

Inquiry 912. 


Over 100 New 

Features 

for Claris CAD 

C laris CAD 2,0 for the 
Macintosh offers more 
than 100 new features, addi¬ 
tional support of industry 
drawing and dimensioning 
standards, enhancements to the 
user interface, and support 
for A/UX 2.0. 

The new Graphic Guide 
tracks and interprets your 
mouse motions and automati¬ 
cally guides you to accurate 
drawing and editing. New 
mechanical design and draft¬ 
ing functions include geo¬ 


metric dimensioning, tolerance 
symbols, and ordinate dimen- 
s ion i ng c apab i l it ies. Ve rsion 
2.0 also incorporates the 
Claris XTND architecture, 
which lets you create applica¬ 
tions, drawing-analysis util¬ 
ities, and file-conversion util¬ 
ities for exchanging other 
graphics file formats with 
Claris CAD 2,0, 

Claris CAD 2.0 also fea¬ 
tures tools and utilities that let 
you export design informa¬ 
tion to popular Macintosh 
database and spreadsheet ap¬ 
plications for creating accurate 
design estimates, schedules, 
and bills of materials. Other 
features include a selection 
filter for selecting objects ac¬ 
cording to type, layering, or 
color; a scale option for pro¬ 
ducing exact reductions and 
enlargements of objects and 
text; a label tool for placing 
and editing text call-outs; 
floating windows for setting 
and saving preferences and 
customizing interaction; and 
a point tool for indicating ref¬ 
erence locations. 

Price: £675; £60 as an up¬ 
grade for Claris CAD 1.0 
users. 

Contact: Claris Internation¬ 
al, Inc,, 1 Round wood Avc., 
Stock ley Park, Uxbridge, 
Middlesex UB11 IBG, UK, 
44-81-756-0101; fax 44-81- 
573-4477. 

Inquiry 902. 


A New Dimension 
in Mouse Capability 

P owerMouse is a key¬ 
board on wheels that inte¬ 
grates a numeric keypad, a 
function keypad, and com¬ 
mand keys into a single, com¬ 
pact, labeled keypad with 40 
programmable keys that give 
you up to 240 commands at 
your fingertips (i.e., each of 
the 40 programmable keys has 
six alternate commands when 
you use it in conjunction with 
the Shift, Control, Alt, 
Function, and User keys). 

You can execute complex 
and lengthy commands at the 
touch of a button. Power- 
Mouse also reduces hand 
movement between keyboard 
and mouse, replaces keystroke 
and mouse-click sequences, 
reduces mouse movement, and 
lets you issue commands and 
identify ranges in one motion. 

The software converts the 
touch of each button into a 
command as defined by a 
PowerMacro table. Unlike con¬ 
ventional macros, Power- 
Macros allow fluid cursor con¬ 
trol to be an integral part of 
your commands. A definition 
table def ines the function of 
each PowerMouse key, and the 
tables are stored on disk so 
you can have as many as you 
want. The operation of the 
PowerMouse is defined by the 
key-definition table, which 
you load into the resident por¬ 
tion of the PowerMouse pro¬ 
gram software. 

PowerMouse plugs into the 
RS-232C port (COM 1 or 
COM2) of an IBM PC, XT, 

AT, or PS/2 and requires 20K 
bytes of RAM and DOS 2.0, 
Price: £199. 

Contact: Azcom Marketing 
Co., Selborne House, Old 
Ave, t Weybridge, Surrey 
KT13 GPQ, UK, 44-932- 
851972; fax 44-932-246268. 
Inquiry 969. 

continued 
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Your benefit 


Unlimited removable 
optical storage ... 


Simply eject the S-OptiCard and take up to 600MB home 
tonight! Safe and easy to use, the innovative S-OptiStor 
removable, rewritable, optical drive. 

With the S-OptiCard, your data is entirely safe: OptiCard 
disks are easily removed for safe storage in a secure place. 

S-OptiStor works perfectly with DOS, OS/2, Novell, 
UNIX/XENIX, SUN workstations and Apple Macintosh. 



Delivered with the exclusive Schnellmann 
PC utility-software "S-Regie”. 

Xnother productivity enhancement from... 


Schnellmann Interhandels AG 

Ohurerstrasse 160a 
:H-8808 Pfaffikon/SZ 
Switzerland 
ret, (41) 55 485161 

-ax (41) 55 482750 Cirri? 440 an Render Service Card 



Name/Firs! name 

Adress_ 


I would like to 
know more about: 


O Data security 
O Graphics and monitors 
Q Memory Expansions 
O Communications 


O Data storage 


Q Peripherals and 

"The Custom Tailored PC n 
0 S-CMStor 


5-OptiStor 














WHAT'S NEW 



It* attempted with tta Norton Gutfe but unfortunately fblli tar ihort. 

Introducing UpShof, Hie fosterl most powerful online help utility available. UpShat allows you 
to access on incredible 2220 pages of information per manual ( 35 million bytes in standard 
80x25 text mode), pull it up 



for reference, indexing, 
searching, and hide it 
again...all at the touch 
of a key. And, oil this 
requires only 60k! 
(abouflOk less 
than the Horton 


Like a book, only fader. 

We've designed Uplhot to look and feel just like a book. There ar^ page numbers, a fable of 
contents, an index, and so on. If you want to find something, just type in (he word or phrase 
you re looking for, (or use UpShois innovative cursor-search' feature) and traof finds it. 
foil So if you've been searching.,.and searching for a way to get your manuals \ instructions 
into your software. Give m o coll. 


& j 

>i m 



• [ r 



6»iMH 



r Ji ;4P, 

#rj 
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INTERNATIONAL 


Three Products 
from Cambridge 
Computer Graphics 

M arksman is a high-reso- 
lution graphics card for 
the IBM AT and P$/2s built 
around Texas Instruments' 50- 
MHzTMS34010 graphics 
processor chip with three cus- 
tom-buill appliealion-specific 
ICs and a 16-bit zero-wait-state 
bus interface. 

All models offer \ MB of 
display-list RAM (expandable 
to & MB) and occupy only 
one slot in your AT or PS/2, 
The Marksman cards are 
available in resolutions of 1280 
by 1024 pixels or 1600 by 
1200 pi xels with 16 or 256 
colors - The cards come with 
a library of software drivers, 
including a customized ADI 
driver for AutoCAD release 
10. VGA pass-through is 
standard on all models. 

Cambridge Computer 
Graphics also offers version 3 
of its color graphics editing 
software. Artisan, which sup¬ 
ports the company 's Marks¬ 
man and Xcellerator boards 
(see January 1988 What's 
New International, page 
96A24). In addition to pro¬ 
viding compatibility with 
Marksman in resolutions of 
up to 1600 by 1200 pixels in 
256 colors, the new version 
offers such enhancements as a 
set of Typografica outline 
fonts, improved text manipula¬ 
tion, support for Encapsulat¬ 
ed PostScript files, and im¬ 
proved scanning controls. 

The Artisan installation 
prog ram autom at ica 1 ly i nst a 11 s 
and configures the Typo¬ 
grafica outline fonts at user-de¬ 
fined point sizes. Version 3 
addresses video applications by 
letting you import Targa-for¬ 
mat files and manipulate them 
within Artisan before output¬ 
ting them again in Targa or an¬ 
other file format. New sup¬ 
port for monochrome and color 
Encapsulated PostScript files 
lets you send your output to 


popular desktop publishing 
packages. The enhanced scan¬ 
ning controls improve the 
user interface and allow gam¬ 
ma correction during the 
scanning process for more ac¬ 
curate representations. 

Artisan 3 requires an IBM 
AT with 256K bytes of RAM 
and DOS TO. 

You can buy Finalia, Ad- 
Hoc Graphics' color desktop 
publishing software, from 
Cambridge Computer Graph¬ 
ics. The software runs on 
Cambridge Computer Graph¬ 
ics' 256-color displays and 
lets you coordinate all the ele¬ 
ments of the design process 
to produce color page separa¬ 
tions ready for printing. 

Working in conjunction 
with hardware, such as an IBM 
AT or PS/2, and software, 
such as Microsoft Windows, 
Aldus PageMaker, Cord- 
Draw, and Artisan, Finalia 
can combine continuous tone 
images, line art, CAD draw¬ 
ings, and word-processed text 
for fully made-up and separat¬ 
ed pages. You can adjust your 
output, which is direct lo a 
PostScript imagesetter, if re¬ 
quired, with controls for set¬ 
ting rotation, screen size, and 
angles, Finalia comes with a 
range of color-correction and 
balancing tools for controlling 
black rules, gray levels, high¬ 
lights, saturation, and other 
fine adjustments, so you can 
correct even the slightest im¬ 
perfection in an image before 
printing it. 

Finalia requires an IBM 
AT or PS/2 with Cambridge 
Computer Graphics' 256- 
color graphics system and a 
digitizing tablet or mouse. 
Price: £2290 to £3695 for 
Marksman; £2000 for Artisan 
3; £995 for Finalia. 

Contact: Cambridge Com¬ 
puter Graphics Ltd., Graphics 
House, Convent Dr,, Water- 
beach, Cambridge CB5 9QT, 
UK, 44-223-863311; fax 44- 
223-861285. 

Inquiry 915. 

continued 
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SAMPLE CONFIGURATIONS 


£ 1 0949 


Netware 386 

(State-of-the-art, up to 250 users) 

-PLUS - 

Elonex 486V/25E file server 
25MHz 80486 processor, 32-bit EISA bus 
internal cache memory, 8MB RAM, 600MB Hard disk 
intelligent Ethernet server card 
heavy duty Uninterruptable Power Supply. 


£78 18 


SFT Netware v!15 
(Fault tolerant, up to 100 users) 

-PLUS- 

Elonex 386V/33E file server 
33MHz 80386 processor, 32-bit EISA bus 
32k cache memory, 8MB RAM, 300MB Hard disk 
intelligent Ethernet server card 
heavy duty Uninterruptable Power Supply. 


£48 13 


Advanced Netware v2.15 
(Up to 100 users) 

- PLUS - 

Elonex 386B/25 file server, 

25MHz 80386 processor, 64k cache memory 
4MB RAM, 200MB Hard disk 
intelligent Ethernet server card. 


£2765 


ELS II v2.15 

(Entry level, up to 8 users) 

- PLUS - 

Elonex 386SXB/16 file-server 
16MHz 80386SX processor, 4MB RAM 
100MB Hard Disk, 16-bit Ethernet card. 


£1854 


ELS I v2.12 

(Entry level, up to 4 users) 

-PLUS- 

Elonex 386SXB/16 file-server 
16MHz 80386SX processor, 2MB RAM 
40MB HDD, 16-bit Ethernet card. 


£580 


Elonex 88M Workstation, 640K RAM, 
Mouse, Fthernet card and boot ROM. 



Prices are for sample configurations and are exclusive 
of carriage and VAT. 

All trademarks are acknowledged. 

Elonex reserves the right to change specifications and 
prices without notice. 

All items are sold subject solely to the terms and 
conditions of sale of Elonex pic. 

- LONDON OFFICE - 

Elonex pic, Rays House, North Circular Road, 
London NW10 7XB. Telex 94017759 ELNX C. 
-Fax 081-965 3246- 

Tel 081-965 3225 

- NORTHERN OFFICE - 

Elonex pic, 7-9 Campus Road, Listerhills Science 
Park, Bradford, West Yorkshire BD7 1HR 
-Fax (0274) 307294- 

Tel (0274) 307226 

-El R E- 

ERS Computers, Merchant Court 
24 Merchants Quay, Dublin 8 
-Fax 1-791728- 

Tel 1-797774/5 


K4NOVE LL 



JOINT FORCES 

When it comes to Personal Computers, few companies can 
match our comrehensive range or our reputation for 
friendly service and professional support. 

Fewer still have the technical expertise to help you connect 
PCs together in a flexible and cost-effective way. 

Only a handful can claim the distinction of being a 

NOVELL OEM. 

None offers you so much for so little. 


Please send me information about the Elonex product range and services JF/BYTE/07/90 
COMPANY NAME 

NAME_POSITION 

ADDRESS 


TELEPHONE 




























































































WHAT’S NEW 


NTERNATIONAL 



With Tracker Mouse Plus, you 
can enter figures directly into 
spreadsheets and word 
processors and use the 
trackball to move between 
cells and text. 


A Keypad and 
Trackball in One Unit 

T rackerMouse Plus is a 
hand-held input device 
that combines a keypad and 
trackball in one unit. You can 
enter figures, including text 
and macros, directly into 
spreadsheets and word pro- 
cesors, with the flexibility of 
the trackball to move be¬ 
tween cells or text. 

Two versions of the Track¬ 
erMouse Plus are available: 
one with 16 buttons and the 
other with 32 buttons. Both 
versions come with either an 
RS-232C interface or an infra¬ 
red serial receiver, which 
you plug into the RS-232C port 
on your computer. 

The Keyball software sup¬ 
plied with the unit lets you cus¬ 


tomize the keypad output for 
macros in SuperCalc, Lotus 
1-2-3, WordPerfect, and 
AutoCAD. You can customize 
the keypad, up to 32 charac¬ 
ters per key for up to a maxi¬ 
mum of 35 keys. 

Price: £190 and up. 

Contact: Penny & Giles 
Computer Products Ltd., 1, 
Airfield Way, Christchurch, 
Dorset BH23 3TE, UK, 44- 
202-481751; fax 44-202- 
499279. 

Inquiry 918. 


A Color Printer with 
Japanese PostScript 

D odwell BMS and Maru¬ 
beni offer the ColorScript 
100 Models 10J and 40J 
(from QMS of the U.S.), 
which are color printers with 


Japanese PostScript capabili¬ 
ties. Both models are ther¬ 
mal-transfer printers with res¬ 
olutions of 300 dpi. The 
Model 10J can handle up to 
A4-size sheets, and the 
Model 40J can handle up to 
A3-size sheets. An external 
40-MB hard disk drive holds 
Morisawa medium Mincho 
and medium Gothic fonts. 
Price: 2.95 million yen for 
the Model 10J; 4.95 million 
yen for the Model 40J. 

Contact: Dodwell BMS 
Ltd., Fuji Building, 3-14-4 
Hatchobori Chuo-ku, Tokyo 
104, Japan, 81-3-555-9831; 
fax 81-3-555-9345; or Maru¬ 
beni Corp., Information Indus¬ 
try Division, 1-4-2 Ohtema- 
chi Chiyoda-ku, Tokyo 100- 
88, Japan, 81-3-282-9662; 
fax 81-3-282-4835. 

Inquiry 933. 

continued 
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MORE THAN 2000 U.S.VERSION SOFTWARES' TITLE IN EUROPE. 


386 Products 

Languages ... 

Support Utilities. 

Ada Compilers. 

Ada Utilities. 

APL Language. 

Artificial Intelligence 

Expert Systems. 

LISP Language. 

Prolog Language. 

Smalltalk Language. 

Assembly Language. 

BASIC Language 

Compilers & Interpreters. 

Communications Libraries ... 
File & Database Managers ... 
General Function Libraries.... 

Graphics Libraries. 

Screen Managers. 

Other Utilities. 

C Language 

Compilers. 

C++ . 

Communications Libraries ... 

File & Database Utilities. 

General Function Libraries ... 

Graphics Libraries. 

Interpreters. 

Unt Utilities.. 

Query & Report Utilities. 

Screen Managers... 


S.S. 

i Smart Software ■■ 

Hellstr. 10 

CH-8127 Forch Switzerland 
Tel. 01*980 06 37 

Telex: 814 460 (Attn. Smart Software) 
Fax 01-980 38 77 


Source Code Management. 

Other Utilities. 

CASE Tools. 

CICS Products. 

COBOL Language 

Compilers & Interpreters. 

Communications Libraries .. 

File & Database Utilities. 

General Function Libraries .. 

Screen Managers . 

Other Utilities.. 

Communications Pgms. 

Contact Mgmt. Software. 

Cross Assemblers. 

Cross Compilers. 

Cross Reference Utilities. 

Database Mgmt.Systems. 

Debuggers. 

Decision Software. 

Desktop Publishing. 

Disassemblers. 

Disk Backup Utilities. 

Disk Utilities.. 

DOS Utilities. 

EPROM Programmers. 

File Compression. 

Flowcharting Utilities. 

Forth Language.. 

FORTRAN Language 

Compilers. 

File and Database Utilities 
General Function Libraries.., 
Graphics Utilities. 


Other Utilities. 

Graphics Pgms. 

Help Utilities. 

Hypertext Products. 

Integrated Software. 

Linkers & Librarians. 

Make Utilities. 

Math & Statistics. 

Memory Management. 

Memory Resident Utilities... 

Menu Utilities. 

Modula-2 Language. 

Mouse Products. 

Networking Utilities. 

Nial Language. 

Operating Systems 

and Utilities. 

Multiple O/S Utilities. 

OS/2 Products. 

Pascal Language 

Compilers. 

General Function Libraries . 
Communications Libraries.. 

Graphics Libraries. 

Screen Managers. 

Other Utilities. 

Pop-Up Guide Pgms. 

Print Utilities. 

Profilers. 

Program Generators. 

Project Management. 

Prototyping & Demo Pgms . 



Call and ask for Price List 


Relational Databases 

Compilers & Interpreters . 
Communications Libraries . 
General Function Libraries .. 
Screen Managers. 

Other Utilities.. 

RPG II Language. 
Simulators. 

Sort Utilities 
Spreadsheet Utilities. 
Terminal Emulation. 

Text Editors 

Text Processing Utilities . 
Translators., 

Turbo Pascal Language . 
Compilers & Interpreters . 
Communications Libranes 
File & Database Managers 
General Function Libraries 
Graphics Libraries . 

Screen Managers. 

Other Utilities.. 

UNIX 

Operating Systems.. 
Languages . 

File and Database Utilities . 
Shells . 

Text Utilities.. 

Other Products . 

Version Control Utilities . 
Virus Security Software . 
Word Processing . 

Other Languages. 

Other Products . 


Terms. EUROCHEQUE, AMERICAN 
EXPRESS. VISA. MASTERCARD. 

EUROCARD 
All prices in US dollars. 
Prices subject to change without notice 
Hours.8.00 AM-6.00 PM 
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The HASP Family: 

Software protection 

you can trust. 
Software protection 
you can afford. 


As a software producer, 
you can't market your 
software without protecting 
it. Aladdin Knowledge 
Systems is a leading 
company in the field of 
software protection: during 
the last five years we have 
enabled hundreds of 
software producers in more 
than 30 countries to protect 
their software. 


HASP-3 connects to the 

parallel port* of PC/XT/AT and 
PS/2 computers and compatibles. 
HASP-3’s advanced technology prevents 
reverse engineering, making the plug 
virtually un-crackable. 


• Access Password - A unique password 
supplied to the software developer is 
needed in order to access the plug's code. 
The number of available codes and pass¬ 
words is enormous (more than 
256,000 billion!). 


• The Highest Compatibility - The 

plug is transparent to the operation of the 
computer and the printer. 



• Full Software Support - All 

the software required to link 
HASP-3 to all high-level 
languages - including the most 
sophisticated anti-debugging 
protection and a utility program 
to protect EXE/COM files - 
is supplied. 

• Daisy-chaining 

plugs can be connected one 
behind the other. 

• Automatic Virus Detection 

can be added to the protected 
program. 


* A serial RS232 HASP 
is available as well. 


_ TM 

MemoHASP is the 

last word in software protection. 

In addition to all of HASP-3’s 
advantages, MEMOHASP’s 112 bytes 
or 496 bytes of read/write memory 
enable you to: 

• Assign a unique code to every 
software user. 

• Control access to different software 
modules or different software 
packages. 

• Distribute demos which can be 
activated only a certain number of 
times. 

• Rent or lease software. 

• Save passwords or other sensitive 
information. 

Most important of all: all the above 
operations are performed on the PC 
without any special programming 
equipment! 

• There is no Battery in the Plugs! 

For further information 
contact us at: 

ALADDIN 

KNOWLEDGE 
SYSTEMS LTD 

130 DizengofF St., Tel-Aviv 
P.O.Box: 11141 Tel-Aviv 61110, Israel 
Tel: 972-3-226286/241603 
Tlx: 35770/1 COIN IL Ext. JBL 
Fax: 972-3-243540 



Italy Partner Data S.r.L, Via G. Prati, N.4, 20145 Milano, Phone: (02) 331 01709, Fax: (02) 347 564 ■ Greece Unibrain Ltd., Bousgou 2, Pedio Aeros, 
Athens 114 73, Phone: (1) 646 5195, Fax: (1) 642 3648 ■ France Logidata Inti., Boite postale no. 2 Publier 74500, Evian, Phone: 50707375, Fax: 
50753144 ■ The Netherlands Akkermans Service B.V., Valkenbergstraat 1. Eygelshoven 6471 VL, Phone; (045) 352 753, Fax: (045) 461 822 ■ 
Spain Acu Informatica, Santalo 120,08021 Barcelona, Phone: (93) 209 5344, Fax: (93) 201 5169 ■ West Germany, CSS GmbH, Am Westbahnhof 2, 
4300 Essen 1, Phone: (0201) 707 041/42 Fax: (0201) 748 644 
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WHAT’S NEW 


INTERNATIONAL 


The Observer 
Enhanced 
and Improved 

T he Observer 2 is a soft¬ 
ware package for event re¬ 
cording and data analysis in 
behavioral research (see 
What’s New International, 
November 1989, page 80IS- 
28). You redefine the keys of 
your computer keyboard to 
represent events (e.g., 
p = walking, I = sitting) and 
tailor it to different experi¬ 
mental designs. The Observer 
lets you designate up to 92 
keys as events and use modifi¬ 
ers to indicate the limits of an 
event. You can group events in 
up to eight classes and distin¬ 
guish between mutually exclu¬ 
sive and nonexclusive events 
and between duration events 
and frequency events. 

You can make continuous 
behavioral records on one or 
more subjects timed to 0,1 
second. The package has on¬ 
line error correction and an 
on-line electronic notepad that 
lets you make notes during an 
observation session. You can 
store user comments and in¬ 
dependent variables together 
with the observational data. 

The software can analyze 
data files that you have pro¬ 
duced with the event record¬ 
er—you can select the level of 
analysis as well as the type of 
output file. The Observer cal¬ 
culates frequency of occur¬ 
rence and duration for classes 
of events, individual events, 
or combinations of events. For 
analysis of concurrence, you 
can select the number of nest¬ 
ing levels as well as the order 
of nesting. Once you have 
loaded a data file, you can 
edit the file and perform any 
number of analyses on it. You 
don't have to reload the data 
file, and The Observer auto¬ 
matically creates a new output 
file for every different analy¬ 
sis. It can generate output in 
the form of sorted event- 



With The Observer, you redefine the keys of your 
computer 5 keyboard to represent events and tailor it to 
different experimental designs. 


sequence files, text reports, 
and spreadsheet-import files. 
You can use the latter for fur¬ 
ther data analysis with other 
software packages. 

Other features let you have 
up to 1794 observations in a 
data file; scroll vertically 
and horizontally through data 
files, sequence files, and re¬ 
port files; and print data files 
that you upload from a non- 
IBM compatible to an IBM 
PC immediately during file 
transfer. In addition, you can 
convert data files and defini¬ 
tion files you have produced 
with older versions of The Ob¬ 
server to the format of 
version 2. 

The new version of The 
Observer comes as a modular 
system. The core of the sys¬ 
tem is the base package, which 
contains the software you 
need to use an IBM PC, PS/2, 
or compatible for behavioral 
data collection and analysis. 
There are also support pack¬ 
ages for various non-IBM-com- 
patible portable computers, 
each containing a program 
generator and file uploading 
and downloading programs for 
a particular model. These 
support packages also include 
the appropriate interface 
cable to connect the PC with 


the portable. Version 2 sup¬ 
ports the following portable 
computers; TRS-80 Model 
100, Tandy 102, Olivetti M10, 
and Epson PX-4 and PX-8. 
Price; 3950 Dutch guilders 
for the base package; 1950 Dfl 
each for the support 
packages. 

Contact; Noldus Information 
Technology BV, University 
Business & Technology Cen¬ 
ter, Vadaring 51,6702 EA Wa- 
geningen, The Netherlands, 
31-8370-97677; fax 31-8370- 
24496. 

Inquiry 924. 


Slimline Laptops 
from Amstrad 

A m st rad's ALT-286 and 
ALT-386SX are new 286- 
and 386SX-based IBM-com¬ 
patible laptop computers. The 
16-MHz models are compact 
laptops designed in the slim¬ 
line style and feature backlit 
LCD screens and hard disk 
drives—'the ALT-286 comes 
with a 20-MB (access time 28 
ms) hard disk drive, and the 
ALT-386SX comes with a 40- 
MB (access time 25 ms) hard 
disk drive. 

The ALT-286 comes with 
1 MB of 80-ns DRAM with 
one wait state, while the 
ALT-386SX comes with 1 MB 
of 100-ns page-mode DRAM 


with wait state. You can up¬ 
grade either model to 2 or 4 
MB using 1-MB single in-line 
memory modules and achieve 
zero wait states using 60-ns 
RAM chips. 

The backlit LCD screen 
measures 223 by 169 mm in 
black and white with a maxi¬ 
mum resolution of 640 by 480 
pixels. The built-in VGA is 
compatible with CGA, EGA, 
and MDA standards, as well 
as with Hercules graphics 
cards at all levels—register, 
data path, and BIOS. Both 
ALT models are capable of 
mapping 256 color codes to 32 
shades of gray on-screen. 

Both models have built-in 
power supplies fed by an AC 
input or by internal recharge¬ 
able nickel-cadmium batteries. 
The battery recharges when¬ 
ever you connect the unit to an 
AC outlet. To conserve 
power, you can power down 
the LCD backlighting and 
the hard disk via a key se¬ 
quence or a user-selectable 
time delay that you specify in 
the setup program. These 
features are used only when 
the machine is powered by 
the battery. 

Other features include one 
3 l /i-mch 1.44-MB floppy disk 
drive, an 85-key IBM AT^ 
compatible keyboard with 12 
function keys and an inte¬ 
grated numeric keypad, an ex¬ 
ternal VGA monitor socket, 
an external IBM AT keyboard 
socket, two serial ports, one 
parallel port, one 16-bit AT ex¬ 
pansion slot, an on-board co¬ 
processor socket, and an exter¬ 
nal floppy disk drive 
connector. The supplied oper¬ 
ating system is DOS 3.3. 

Price: £1599 for the ALT- 
286; £1999 for the ALT- 
386SX. 

Contact: Amstrad pic., 
Brentwood House, 169 Kings 
Rd* t Brentwood, Essex 
CMI4 4EF, UK, 44-277- 
228888; fax 44-277-211350. 
Inquiry 920* 

continued 
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Two ways to have 
everything you need! 


□ Conventional Methods 

When you take the conventional 
approach to publication production, you 
need lots of specialised, expensive 
equipment plus the staff to run it all* 

The conventional process requires lots of 
lead time. It also demands tremendous 
coordination, as you track the work from 
one desk to another (or from one 
independent service agency to another) 
throughout the production cycle. 

Plus there’s a hidden “cost” that’s 
difficult to calculate but easy to 
understand: the cost of stifled creativity. 
Once you specify the first round of type, 
it becomes prohibitively expensive to 
re-examine your initial decisions. To 
change your mind about a piece in 
production risks starting the entire 
lengthy process all over again. 


LaserMaster International Distributors 

COUNTRY 

NAME 

TEL 

AtFS 

Computer Graphic Frodutfte 0222.948541 

BEL 

LaserWttfkl iNT 

02*424.1444 

NLl) 

NrxlDs TnwEitig 

030.871000 

DEN 

hifoCenters 

042,23.1287 

m 

MikroJo# 

0.804*611 

GRC 

Uiiihrain 

01*646,5195 

IS l 

Mferotulvart 

01688944 

m 

Tctcom sri 

02.4870.4100 

HEX 

Atijion Technologic 

5,203.9363 

NZL 

MW Technologies 

04.845330 

POR 

Miiiile! 

01656727 

ESP 


03.4llS.7617 

Sfora 

InfoCcnters 

08.541520 

SW2 

CPI 

022436-800 

GIB 

KatakanJ 

0628.75641 ! 

GEM 

Soft Marketing 

053137.6087 

cm 

GraphySci Team 

022,50922 


^TurboRes Typeshop" 

The TurboRes Typeshop simplifies the 
publication production process, putting 
the power to design and produce all on 
your desktop. 

With the GP128G Outline Font Monitor 
you can experiment freely, using your 
favorite GEM or Windows programs 
(like Ventura or Pagemaker) to develop 
entire publications on-screen. With its 
state-of-the-art on-the-fly scaling of font 
outlines, the GP1280 guarantees that you 
get precise, accurate on-screen 
presentation of grapliics and type, no 
matter wiiich face, style, size, or special 
effects you choose. 

With the LaserMaster 135 typeface 
classics included in the TurboRes 
Typeshop, you get to work with the 
largest bundled type library in the 
world* The TurboRes Typeshop also 
works with fonts from the Bitstream® 
Fontware™ library and with PostScript 
Type 1 typefaces from Adobe or any 
other Type 1 vendor. 

And when it’s time to produce final 
artwork, the LaserMaster 1000 Personal 
Typesetter prints completely made-up 


Cirri* 4U an Reader Kerviee Card (TiRA.I FRS- 


pages in seconds, with ail type, line-art, 
and halftones precisely in place. 
High-resolution printing inode provides 
crisp, clean, 1000 x 1000 TurboRes 
quality for all type and line art, and 
smooth 1000 x 400 dpi halftone 
resolution, too. 

With the TurboRes Typeshop, you keep 
production AND creative control right on 
your desktop. You get professional 
quality output on plain-paper ; 
eliminating the dangers and disposal 
problems of chemicals and photo paper. 
You'll retain tremendous creative 
flexibility throughout the design and 
production cycles. And you’ll get it alt fast. 

Call your LaserMaster distributor 
(see panel) or call LaserMaster Europe: 
( 31 )( 0 ) 2503 * 22000 * 

The TurboRes Typeshop is 
Typesetting for the 90's 
—FAST! 


(~Lm 1 LaserMaster 

L htmond CORPORATION 

Debbemeersimat 12 
2131 HE Hoofddofp 
The Netherlands 

TEt (31)2503.22000 FAX: (31) 2503.31240 






































WHAT'S NEW 


INTERNATIONAL 



With the Q2000 color graphics card , you can display 256 
colors per pixel from a palette of 16 million shades . 


Display 2048 by 
2048 Pixels in Color 

atapath says that its 
Q2000 is the first 2048- 
by 2048-pixel displayed-reso¬ 
lution color graphics card for 
the IBM AT bus. With a dot 
frequency of 357 MHz T the 
card can display 256 colors 
per pixel from a palette of 16 
million shades. It is designed 
for applications that require 
large displays at very high 
resolution (e.g., air traffic 
control, textile design, color 
publishing, and medical 
imaging). 

Two versions of the Q200G 
arc available: the Q2000-4 
with 4 MB of dual-ported 
video RAM, and the Q2000-8 
with 8 M B of dual-ported 
video RAM. The card is suit¬ 
able for use with Sony's 
DDM-2801C (or an equiva¬ 
lent) display monitor. 

Other features include a 
noninterlaced refresh rate of 60 
Hz, up to a 360-MHz video 
clock, a 16-bit bidirectional 
ftrst-in/first-out command/ 
data port, support for Unix 
and DOS application software, 
a high-performance graphics 
processor, RGB video, and 
separate hue, value, and 
frame sync outputs. 

Price: £10,995 for the 
Q200Q-4;£ 13,995 for the 
Q2000-8, 

Contact: Datapath Ltd., Al- 
freton Rd,, Derby DE2 4AD, 
UK, 44-332-294441; fax 44- 
332-290667, 

Inquiry 926, 


Image-Processing 
Software 
from Quintek 

Y ou can accelerate your 
image-processing applica¬ 
tions with Quimek's Image 
Processing Library. The soft¬ 
ware provides functions for 
performing standard image- 
processing operations, in¬ 


cluding Sobd functions, Rob¬ 
erts operators, and histogram 
plotting and equalization. You 
can also add functions using 
the primitives of the library 
and add new convolution fil¬ 
ters in a text file. 

You can easily call the li¬ 
brary functions from the 3L 
Parallel C compiler. The fa¬ 
cilities are also accessible in¬ 
teractively from a command 
interpreter. 

Extensive manipulation 
and transformation facilities 
provide a flexible environ¬ 
ment for analysis and experi¬ 
mentation. You can also ma¬ 
nipulate images and keep a log 
file of the procedure you use. 

Display and windowing 
options include projecting 
views of image intensity and 
processing areas of interest. 
You store images on disk in 
TIFF and print halftone ver¬ 
sions of them on Epson dot¬ 
matrix, Hewlett-Packard La¬ 
serJet, or PostScript printers. 

The software complements 
Quintek"s Harlequin Frame 
Grabber, which has a 10- 
MIPS/1.5-MFLOPS T800 
floating-point transputer, 
l MB of DRAM, and two 
512- by 512-pixel by 8-bit 
image buffers. The Frame 
Grabber can digitize frames in 

second. 


Price: £695; £3495 packaged 
with the Harlequin Frame 
Grabber. 

Contact: Quintek Ltd., 
Southfield House, 2 Southfield 
Rd., Westbury-on-Trym, 
Bristol BS9 3BH, UK, 44-272- 
628196; fax 44-272-628717. 
Inquiry 957, 


ClipTools for the 
Clipper Compiler 

C lipTools 3 contains 

more than 200 functions 
and procedures for Nantuck¬ 
et’s Clipper compiler. The 
package enhances application 
development and offers ready- 
to-use solutions for database 
handling, data compression, 
and data encryption, plus se¬ 
curity, menus, interrupt han¬ 
dling, network program- 
m i ng, a nd screen handling. 

The package's relation- 
handling system lets you save 
existing relations in a string, 
called RelatSave, in a way that 
is similar to saving a screen 
in a string with Clipper. An 
opposite function, called Re- 
latSet, lets you set up relations 
from a string. You can pro¬ 
duce this string by RelatSave 
or write a relation string in 
an intuitive ClipTools 3 
notation. 

The functions let you set 
up files containing relation ex¬ 
pressions beforehand and 


then use RelatSet in your appli¬ 
cation to set up relations ac¬ 
cording to those expressions. 

ClipTools 3 offers several 
functions designed to help you 
reduce the size requirements 
of database files, index files, 
or memo files. For example, 
the DTOS2 function will ac¬ 
cept a date type variable of 8 
bytes and output a string of 
only 2 bytes containing the 
binary date representation. 

For memo fields, Clip- 
Tools 3 offers a function that 
prepares strings for forbidden 
bytes and optionally compacts 
the string to reduce its size 
requirements in a database text 
file. You use the same func¬ 
tion to reverse the filtering/ 
packing process and repro¬ 
duce the original string. 

You can encrypt a string 
with a given key to a spaghetti- 
type string of the same size, 
containing every possible byte 
between CHR(l) and 
CHR(255). The second func¬ 
tion will accept the encrypted 
string and produce the original 
one if you press the same 
key. 

Other features let you 
create user-friendly menus on 
the fly, work with a screen 
larger than the physical 25- 
line-by-80-character text 
screen supported by Clipper, 
call any interrupt you want, 
build and access strings in 
stack fashion, network, view 
and edit in a browse window, 
and select and mark records 
in a browse window. 

ClipTools 3 requires an 
IBM XT and is compatible 
with Clipper Summer ’87 
and Clipper 5.0. 

Price: 795 Dutch florins. 
Contact: Micro Consult Ne- 
derl a nd, R h ijngeester- 
straatweg 78, 2343 BX 
Oegstgeest, The Netherlands, 

31-7 M 70401; fax 31-71- 
156154. 

Inquiry 960. 

continued 
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ANNOUNCING DAILY NON-STOP DELIVERIES 
TO EUROPE! AT UNBELIEVABLE PRICES! 


ARTIFICIAL INTELLIGENCE: 


PDC Prolog DOS 3.2 by PniJc^D^iiT|TnaTtCaihe..S 379 

PROLOG-2 Programmer by Expert Systems .$ 545 

VP Expert by Paperback Software....—. $ 219 

ASSEMBLE R S & .LI N KER S : 

Microsoft Macro Assembler by Microsoft...$ 179 

PlinkftePlufriJ^’olytrore™^™^^™^ 

Turbo Assembler and Debugger by Borland.$ 182 

BACKUP: 

Back-11 by Gazelle Systems.£ 119 

Backup Express by Digitran.-. $ 94 

Copy II PC v5.0 by Central Point Software.$ 45 

1 astBat k 

BASIC : 

HyperHelp by Hammerly Computer Svcs.$ 163 

Microsoft QuickBASIC by Microsoft...$ 120 

Power BASIC v2.0 by Spectra Publishing.$ 137 

ProBas by Hammerly Computer Services...$ 243 

BUSINESS: 

Ami Professional by Samna Corp..$ 550 

FormWont with Fill and File by FormWorx.~$ 157 

Grammatic IV by Reference Software.5 94 

GRASP w/Art Tools by Paul Mace Software..S 208 

Microsoft Excel v2.2 by Microsoft.S 569 

PFSrProfessional Plan by Software Publishing.$ 111 

SCO Lyrix 386 v6.0 by Santa Cruz Operations.......$ 7 01 

SQZ! Plus by Symantec. 

Super Project Expert by Computer Associates^^ $ 787 

TimeLinc by Symantec.. S MS 


DESKTOP PUBLISHING: 

Think Tank by Symantec----...... 

...$ 200 


Turbo Pascal by Borland.. .... 

$ 126 

Halo DPE Cybernetics 

S 223 

XTree bv Xtree Co. .. 

$ 106 

Micrografx Designer 3.0 by Micrografx.. 

.S 867 

MEMORY MANAGEMENT: 


WordStar Professional by WordStar USaTTT^WI 

WordStar Spanish by WordStar USA. 

C: 

C ASYNCH MANAGER by Blaise Computing.$ 215 

C-terp by Gimpel Software...£ 305 

c-trcc by FairCom.-..—...S 479 

Essential Communications v3.0 by Essential Software $ 400 

Grecnlea^ommunication^^Greenlea^oftwar^^^322 

PC-I.int by Gimpel Software.$ 145 

Pro-C with Workbench by Vestronix.$ 524 

r-tree by FairCom...—.$ 359 

Turbo C Professional by Borland...$ 295 

Turbo C Tools by Blaise Computing.......$ 184 

CADD : 

AutoCAD Release 10 by Autodesk....5 *553 

Design CAD 3D by American Small Business.$ 381 

DRAFIX Windows CAD by Foresight Resources..5 786 

Generic 3-D by Generic Software.,....$ 355 

COBOL : 

Microsoft COBOL v3.0 by Microsoft..$ 1033 

RM/COBOL-85 Development Sy&.by Ryan-McFarland.$ 1413 

COMMUNICATIONS: 

Carbon Copy Plus v5.2 by Microcom.S 202 

CO/Sessions Complete by Triton Tech.S 304 

Crosstalk Xvi by DCA/Crosstalk Comm.S 181 

Remote2 Complete by DCA/Crosstalk.$ 181 

Smartcomm III by Hayes.~...$ 259 

TenNet Plus by DCA/Crosstalk. $ 559 

DATABASE & FILE MANAGEMENT: 

ALPHA Four bv Alpha Software.. $ 

AskSam by AsxSam Systems...$ 

Btrieve by Novell....$ 

Clarion Professional Developer by Clarion.5 


Publish It! by TimeWorks... 

Ventura DeskTop Publisher by X< 

Ventura Professional Extension b 

PIS K/DQ S UTILITIES : 

Disk TechnicianAdvanced by Prii is..5 195 

MACE Utilities v5.0 by Paul Mad .J *98 

Norton Utilities Advanced 4.5 by 
OPTune by Gazelle Systems. 


Q-DOS M 1 

Windows DOS by Window Dos. 
Xtree Pro Gold by Xtree Company.;^ 

EDITORS: 

Brief v3.0 by Solution Systems. 





500 


Microsoft FORTRAN v5.0 by Microsoft.$ 

RM/FORI RAN Development Sys. by Ryan-MacFafimd.J 

GRAPHICS: 

Graphics v3.0 by Essential Software.5 460 

S Graphics Development Toolkit l*vGraph* Solution.. S 695 

HALO ’88 by Media Cybernetics..~...$ 427 

Harvard Graphics by Software Publishing...----5 512 

PCPaint Brush IV by /Soft....—.-..$ 97 

Perspective Junior bv Three D Graphics.._.....5 166 

5TATGRAPHICS bv STSC..._.S 990 

5 125 
S 440 

INTEGRATED: 

Framework III In Ashlon-Tate.$ 795 

Lotus Symphony Plus by l.ohis. 5 811 

[Microsoft Works v2.0 by Micro^ilL . $ 17: 


tonal 

arterdeck. $ 135 

WL 

_ I >05 

QRAM by Quarterdeck. S 87 

SoftwareCarousel by Soft Logic Solutions. $ 55 

Turbo EMS by Merrill & Bryan. $ 125 

VM/386 by IGC.15 282 

MODULA-2 : 

EmsStorage with Full Source by PMI.5 94 

Modula-2 Development System by Logitech.5 265 

OBJECT O RIENTED. PROGRAMMING: 

Actor for Windows v2.0 by Whitewater Grqu 

[atrix Layout v2.0 by Matrix Softwaj_ 

alltalk/V 286 by Dieilalk . 

Zortec IK ..with Source C<* 

OPERATING l A^IRQN.MIiNIb: 

1^1 Concurrent DOS XM 3 Users bv Digital Research .5 306 

176 
2? 

.£ 1169 
$ 1557 

terns.$ 1429 


5 305 Vp Graphics by Paperback Software 

Windovs 


Q&A 3.0 by Symantec.. m 

LAN & LAN-READY SOFTWARE 


...$ 415 


Btrieve/N by Novell. 

ELS NetWare Level II by Novell. 

Fn*Pm Vlnltiimer liv F<v* Sriftwarn___ 


$ 687 
.S 1949 

FoxPro Multiuser by Fox Software.. 5 **66 

Framework III I AN <5 Users) bv Ashton-Tate.$ 1*35 

Harv ard Graphics for 5 Users by Software Publishing.5 1908 

Microsoft Word for Network In Microsoft..5 425 

1 ".- s 268 


406 


561 

306 

284 

710 


B _iiiittia_ 

dB FILE & dB_Retrieve w/Source by Raima.5 359 

DBXL vl.3 by Word Tech Systems. S 257 

dbFast/Plus oy Bumble Bee Sotfware.$ 304 

4GL Rapid Dvlp Systems w/Debugger by Informix.£ 1341 

FoxBASE+/386 ny Fox Software.5 541 

FoxPro by Fox Software...5 848 

Paradox v3.0 by Borland.—.5 823 

R&R Clipper/Foxbase+Module by Concentric Data Sys. S 65 
R&R Relational Writer for Oracle SQL by Concentric Dau6. 364 

R:BASE for DOS by Microrim.5 803 

Reflex: The Analyst v2.0 by Borland. S 284 

SQLWindows/SQLBase Single-User Dvlpt Kit by Gupta5 1948 

Superbase 4 Windows by Precision, Inc.£ 710 

Tornado by Micro Logic....$ 91 

XQL by Novell...$ 914 

DEBUGGERS: 

Multiscope Debugger by Logitech . $ 364 

Periscope I v4.1 by PF.RISCOPE Company.—.$ 714 

Periscope IV 25Mhz by PERISCOPE Company..$ 3379 
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Paradox LAN Pack by Borland ..5 1163 

Q-DOS II by Gazelle Systems. 223 

R:BASE for DOS by Microrim. 861 

SmarTerm 470 by Persoft.,y...' $ 357 

Super Project Expert by Computi i Associate-..* 787 

Ventura Network Server by Xerox .5 *** 3 

WordStar Professional by WordStar USA.. * 514 

Xtree Net by Xtree Co--. } 

MACINTOSH: 

Copy II Mac by Central Point Soi t ware... W~ .5 

DiskFit by SuperMac Technologies S3F.$ 

FastBack Mac II by Fifth Generatio^K...—$ 

FoxBASE+ by Fox Software. JM.. ..$ 

FullWrite Professional by Ashton-Tate.$ 

Generic Cadd Level 1 by Generic Software....$ 150 

Guide 2 by Owl International . $ 337 

Hyperworks Organizer by TimeWorks.-.$ 111 

Just Enough Pascal by Symantec.-.$ 92 

I.apLink MAC by Travelling Software.S 210 

MacBrain by Neuronics. $ 305 

MacFlow by Mainstay Software.. S 188 

Macprint by Inside... S 151 

MacSchedule by Mainstay Software... 5 188 

Malhematica for Mac II vl.2 by Wolfram. S 1277 

Microsoft Word v4.0 by Microsoft... S 449 

OmniPage for MAC by Caere Corp.$ 970 

PageMaker v4.0 by Aldus. 5 943 

Publish It! by Timeworks.S 408 

Showcase F/X by Aegis.S 400 

SideKick by Borland......— S 121 

Smalltalk/V by DigiTalk.. S 245 

Symantec Utilties 2.0 by Symantec.$ 158 

Think C by Symantec.$ 304 

Think Pascal by Symantec.. £ 178 


USA 




UNIX 386/ix Complete bv Interactive S 

OS/2 PRODU CTS : 

Brief Editor by Solution Systems . S 

Btrieve bv Novell... $ 

GSS Graphics Devel. ToolkBayUmphii Solutions Sys .... ..$ 


olkit I ... . S 

Noiton Guides by Peter Norton Comjnuir^ S 169 

Paradox In Borland... S 875 

—s bos 

Poly AWK by l\ >1YTRON. S 124 

R:B*ASE by Miourim...S 990 

SCO TCP/ip Development System bv Santa Cra*®per..S 467 


OTHER UNC 


3LS & MISCELLA1 


iNEOl. s 

■sk* 870 

,$ 167 

glk 215 
.$ 184 


Microsoft Mouse? with Eas>'CADbv Microsoft.. 

PolyMake by POL?TR<>N . 

RPG 11 Development System^W|H Lattice.... 

Scan Man Scanner by Logitech. 

Show Partner F/X by Brightbill-Roberts.....^!^^^;....5 406 

The Complete Hand Scanner by The Complete 284 

PASCAL : 

B-TREE FILER by TurboPower Software..J *55 

Pascal ASYNCH MANAGER by Blaise Computing.$ 2 *5 

POWER SCREEN by Blaise Computing..$ 184 

Turbo Analyst by TurboPower Software... $ * 24 

Turbo Pascal v5.5 by Borland... $ 176 

P 299 


Turbo Professional by TurboPower Software..£ *73 

SCIENCE A ENGINEERING: 

Ptriw vl«6 by Soft wm t Warehouse, .£ 277 

Eureka: The Solver by Borland.£ 189 

Mathematica/386 vl.2 by Wolfram..$ 1117 

MalhCAC -. 


AD v2.5by MathSoft 

Surfer by Golden Software.$ 604 

SSP/PC Scientific Subroutine Library by Lattice.$ 390 

SCREEN DESIGN & WINDOWING : 

Flash-Up Developer’s Toolbox by Software Bottling.S 102 

Greenleaf DataWindows w/Source by Greenleaf.5 424 

Microsoft Windows Development Kit by Microsoft. $ 585 

Microsoft Windows/286 by Microsoft...£ 120 

PANEyju^Ib^oundhil^^^^^^^^^^^iSOS 

Vermont Views v2.0 by Vermont Creative.S 599 

TRANSLATORS : 


dBx/dBport v.4.7 by Desktop AI...£ 905 

FOR_C w Runtime Source by Cobalt Blue.5 1055 

UNIX/XENIX PRO DUCT S: 

4GL Rapid Develop. Sys. w/ Debugger by Informix. 5 2439 

■■■■■RAN Compiler for XENIX/386 K MiorafC.* 818 

Microsoft Pascal Compiler-XENIX/286 by Microsoft....5 811 

Microsoft Word for XENIX by Microsoft..S 1730 

Professional Oracle Unix 6.0 by Oracle Corp. ..£ 701 

RM/COBOL-85 Dev. Sys. for UNIX/XLNIX by Ry,n McF»w.. 5 2144 

SCO Portfolio Suite bv Santa Cruz Operations.5 2339 

VED1T PLUS for XENIX by CompuView.S 290 


SOFTWARE 


L1MMATQUAI 116 • 8001 ZURICH, SWITZERLAND 
PHONE: (01)252-6710 FAX: (01)252-7795 TELEX: 814460 
_ (Attn: USA SOFTWARE) _ 


Over 2,500 products carried. Call today for price list-disk. 


All major credit cards accepted. Thirty (30) day 
billing for qualified organizations. 

Special discounts for Large or corporate buyers. All 
prices in US dollars 

Add shipping chaige from Zurich at prevailing rates. 
Prices subject to change without notice. 

Hours 8:30 AM - 5:30 PM 

BO790 










































































































































































































































WHAT’S NEW 


A High-Speed 
Hand-Held Scanner 

W ith Niscan, you can 
scan pictures and text 
into your IBM PC at a speed 
of 2 inches per second and a 
resolution of 300 dpi. The 
hand-held scanner can scan an 
area 105 mm wide, and it of¬ 
fers a selection of six dither 
patterns, 10 brightness 
levels, and three contrast levels 
for halftone work. In addi¬ 
tion, Niscan comes with a new 
optical character recognition 
program that has an accuracy 
rate of 99.9 percent, accord¬ 
ing to Hakuto International. 

The software’s editing 
functions let you modify the 
captured image and give you 
support for IMG, TIFF, and 
PCX files, enabling you to 
exchange pictures and text with 
most desktop publishing pro¬ 
grams. The package can rec¬ 
ognize 20 basic fonts in point 
sizes from 8 to 20 at a speed of 
75 cps. It can also handle text 
skews of up to ± 10 degrees 
and read text like mono¬ 
spaced, proportional, and 
typeset, and text printed in 
near-letter quality on dot-ma¬ 
trix, daisy-wheel, and laser 
printers. You can store the cap¬ 
tured information in ASCII, 
WordPerfect, or WordStar text 
files for further manipula¬ 
tion by other word processing 
programs. 

Niscan requires an IBM 
PC with 640K bytes of RAM 
and DOS 2.0. 

Price: £199; £245 for the 
OCR software. 

Contact: Hakuto Interna¬ 
tional (UK) Ltd., 33-35 Elea¬ 
nor Cross Rd., Waltham 
Cross, Hertfordshire EN8 
7LF, UK, 44-992-769090; 
fax 44-992-763300. 

Inquiry 935. 





Niscan lets you scan an image up to 105 mm wide at a 
resolution of300 dpi. 


RoboCAD.20 

T he new features of 
RoboCAD.20, the two- 
dimensional CAD software 
package, are in six main areas: 
multiuser and networking, 
speed and performance, user 
and application, text editing, 
programming and data link¬ 
ing, and RoboData.2. You 
can use RoboCAD.20 as a 
stand-alone package, as a sin¬ 
gle-machine multiuser pack¬ 
age, or networked. 

RoboCAD.20’s built-in 
Unixlike facilities provide 
flexibility and convenience 
for multidiscipline project 
teams working locally or 
over a network and for organi¬ 
zations employing drafts- 
people in a drawing office en¬ 
vironment. The package runs 
under DOS 3.2 on computers 
ranging from an IBM XT to a 
486 on networks such as 
Novell, QLink, 3Com, and 
Ethernet. Other networking 
capabilities include local or 
global installation and run¬ 
ning; a Unixlike E-mail and 
messaging system; a log of all 
drawing accesses and revi¬ 
sions; network error protection 
and auto-recovery; recogni¬ 
tion of individual users, their 
setups, and file access from 
all computers on the network; 
user customization; and 


crash protection. 

In addition to the internal 
speed enhancements, Robo¬ 
CAD.20 has new and im¬ 
proved features designed to 
speed up most user opera¬ 
tions, including keystroke ac¬ 
cess to all named commands, 
function keying of Delta and 
Polar commands, an im¬ 
proved layout and operating in¬ 
terface, block changes, and 
simultaneous mouse/keyboard 
control. Additional speed en¬ 
hancements include ultrafast 
line, arc, and text display 
routines; faster snap-list cre¬ 
ation; fast zoom and pan at 
any magnification; extra math 
coprocessor optimization; 
more flexible memory man¬ 
agement and usage; and hard¬ 
ware-optimized display 
drivers. 

New drawing functions 
automatically draw polygons 
by internal or external diam¬ 
eter and user-defined orienta¬ 
tion and position. Rectangle 
and parallelogram capabilities 
let you input the direction 
and length of each pair of 
sides. Tan circle features let 
you construct circles that are 
tangent to three lines, auto¬ 
trim after a fillet or chamfer, 
read and draw dimensions in 
any isometric plane, undo edit, 


read out and place x,y coordi¬ 
nates, and plot. 

The RoboCAD Library is 
a drawing database that gives 
you a visual record of all 
items and internal manage¬ 
ment of drawing dependen¬ 
cies and updates. You can book 
drawings by loading them 
from the index page; generate 
a detailed log of all filed 
drawings; display the insert 
number, date, and time of 
creation on the Prompt Bar 
whenever you load a draw¬ 
ing; add and rename an index 
from any index page; and 
sort new index pages into 
numerical order. 

The new text editor lets 
you import or export text from 
sources like word processors 
or CAD drawings and cut and 
paste among six documents 
simultaneously. You also get 
word-processing-type com¬ 
mands; automatic search and 
find; multiple buffers that 
hold past entries to avoid retyp¬ 
ing; and auto-incrementing 
numbers, labels, and notes. In 
addition, RoboCAD.20 lets 
you edit and create control 
files and programs directly. 

The new version of Robo- 
Data included in the package 
lets you extract and format 
text and data from drawings 
for direct listing and totaling 
or for use by a database or 
other postprocessing soft¬ 
ware. RoboData.2 provides 
user-defined templates, auto¬ 
matic line numbering for creat¬ 
ing numerical control pro¬ 
grams, optional column 
totaling for estimates and 
schedules, and invisible opera¬ 
tion mode for direct program 
linking. You can convert a 
Hewlett-Packard Graphics 
Language file into a Robo 
Data File and read it directly 
into RoboCAD.20. 

Price: £2500. 

Contact: Robocom Ltd., 

River Park House, 225 High 
Rd., Wood Green, London 
N22 4HQ, UK, 44-81-881- 
1111; fax 44-81-881-0771. 
Inquiry 928. 

continued 
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glockempid C++ 2.0 


Cr Osof t C 


Forged For Strength 


When you've purchased Microsoft C 6.0 you’ll 
discover it’s the best around. It’s fast, powerful and 
delivers a highly optimized program. 

Optimizing C++ 

The complexity of today’s programming tasks 
demand an object-oriented approach: Data 
abstraction, inheritance and the confidence that code 
can be reused easily. 

That’s where Glockenspiel C++ 2.0 fits in. 

Glockenspiel has bound the powerful 
functionality of Microsoft C 6.0 with C++ to forge a 
complete framework with which to produce robust, 
maintainable and efficient code. 

Glockenspiel C++ 2.0 is automatically Invoked by 
the Microsoft Programmer’s WorkBench to 


produce an integrated program development 
environment. It interfaces to the Microsoft 
CodeView debugger to provide comprehensive C++ 
source-level debugging facilities and is fully 
compatible with the linker to ensure type-safe 
linkage of C++ modules. Glockenspiel’s reference 
databases can also be browsed using the Microsoft C 
Advisor. 

Glockenspiel C++ leads the field in 
object-oriented programming. It’s the most effective 
and efficient implementation available. It conforms 
exactly to the AT&T C++ 2.0 language specification 
- and they don’t come any closer than that! 

And portable too! Glockenspiel C++ 2.0 is also 
available for the IBM RS/6000, DEC VAX/VMS, 
VAX Ultrix, DECstation, Sun, HP, UNIX/386 and 
many other workstations. 


CONTACT: □ NORTH AMERICA: I MAG ESO FT, 2 Haven Avenue, Port Washington. NY 11050. Ph; (516) 767-2233 Fax: (516) 767-9067 
□ EUROPE; GLOCKENSPIEL, 39 Lower Dominick Street, Dublin 1, Ireland. Phone: +353 (1) 733166 Fax: +353 < 1) 733034 

□ UK: QA TRAINING LTD. Pfton&: (2 05) 655858 Fax: (285) 650537 □ Italy: INFERENTIA Phme: (2) 26680568 
O France: M ICRQFORMATtC Phone: C1) 48701900 Fax: {1) 48702729 □ Germany: PSI Phone; (6021) 492-0 Fax: (6021 ) 492-112 

Specification: Glockenspiel C++ 2.0 requires Microsoft c S.i or hqftar and 1.5 meg ot memory. Documentation includes the AT&T C++ reference and ■programming in C++" tty Stephan C. Dewhursi and Kathy T. Stark. 
Glockenspiel C++ is a registered trademark, ol Glockenspiel Ltd, The trademarks al their respective corporations era acknowledged. 
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WHAT’S NEW 


INTERNATIONAL 



The MicroLaser entry-level laser printer can produce letter- 
quality text and graphics at a rate of 6 ppm and at a resolution 
of300 by 300 dpL 


Texas Instruments’ 
MicroLaser Printer 

R .T.S. Technology is of¬ 
fering Texas Instruments' 
MicroLaser, a tabletop, en¬ 
try-level laser printer that pro¬ 
duces letter-quality text and 
graphics at speeds of up to 6 
ppm and at a resolution of 
300 by 300 dpi. The printer 
also has a modular design 
that lets you upgrade it from 
the basic model's Hewlett- 
Packard Series II emulation to 
Adobe PostScript emulation 
by simply plugging in an addi¬ 
tional cartridge. 

The MicroLaser comes 
with 512K bytes of RAM that 
you can expand in 1-MB in¬ 
crements to a maximum of 4.5 
MB. Character fonts can be 
resident, on optional credit- 


card-size font cards, or 
downloaded from your com¬ 
puter. Using the HP emula¬ 
tion, you can access Courier 
and Line Printer fonts in por¬ 
trait or landscape orientation 


using the built-in IBM 256- 
character set. The optional 
cards contain fonts similar to 
the ones offered by Hewlett- 
Packard. The PostScript 
fonts include Helvetica, Times 


Roman, Avant Garde, Cen¬ 
tury Schoolbook, and Symbols 
in a choice of styles, which 
you can enhance using the 
PostScript language to pro¬ 
vide shading, rotation, un¬ 
limited point sizes, and 
graphics for desktop publish¬ 
ing applications. 

The primer’s standard 
250-sheet paper tray can ac¬ 
commodate labels and a vari¬ 
ety of paper sizes, including 
A4, B5, letter, and legal. It 
can also handle transparencies. 
The tray inserts completely 
into the printer, conserving 
desktop space, and the addi¬ 
tional manual feed lets you use 
single sheets. A second 250- 
sheet paper tray and an enve¬ 
lope tray are available as 
options. 

You use the LCD control 
panel on the from of the unit 

continued. 


MOTHER BOARD 

PC/Xt Juko 12MHz. OK up to 1MB $58 

PC/XT 10MHz. up to 1MB $49 

Juko XT with 16 bit data bus $68 

XT/AT CPU286/31MHz OK up to 1MB $85 

Baby AT I6MHz. OK up to 4MB $195 

AT 386SX 16MHz. OK up to SMB $335 

AT 386^20 OK up to 8MHz $580 

AT 386-25 OK up to 8MHz. $700 

AT 386-33 w/33K cache memory OK $1,250 
AT 486-25 Intel version 6 $3,200 

ADD-ON-CARD 

Color graphic card $23 

Color graphic printer card $25 

EGA card intelligent $75 

Monochrome graphic printer card $18 

Dual display adaptor |CGA/MGP| $28 

VGA card premium $100 

VGA-16 Trident with 256K up to 512 $145 

VGA-16 256K $105 

MuJti I/O with FD controller $25 

Floppy disk controller $15 

Memory expansion 2MB Bverex $45 

Memory expansion 3MB Everex (RAM3000 ATI *78 
Memory expansion 3MB Everex JRAM300QD AT] $95 
Pieralld/Serial port for AT $17 

RAM MEMORY AND 
CO-PROCESSORS 

8087-2 8MHz. [math co-processor) $119 

8087-1 10MHz. (math co-processor) $155 

80287-8 8MHz, (math co-processor) $195 

80287TQ lGMHz. [math co processor] $215 

80387-25 25 MHz. [math co-processor) $470 

FAX/FAX BOARD 

Sanyo 2U *52S 

Fax Minolta 181 $600 

The complete PC Faxcard 4800 $250 

The complete PC Faxcard 9600 w/modem 2400 $420 
The complete FC Fax for Laptop $320 

Toshiba 3200 $595 

Toshiba 3400 $645 

Ibshiba 3600 $755 


PRINTERS 

Epson Apex 1000 $180 

Epson Apex 750 $360 

Hewlett Packard LaserJet II $1,620 

Hewlett Packard LaserJet II model P S975 

Memory expansion for HP with OK $90 

HP laser 25 cartridges in one $295 

MONITOR 

Monochrome with swivel base/apex $70 

Color with swivel base/apex $170 

Color EGA with swivel base/goldstar $300 

Color VGA with swivel base .31 dot $320 

Color multisync with swivel base $420 

NEC multisync with swivel base 2A $495 

NEC multisync with swivel base 3D $610 

LAPTOP 

Sharp MZ-100 dual floppy 640K $1,050 

Sharp PC 4641 IID 40MB $1,650 

Toshiba 1000SE $l r 150 

Toshiba 1000 $650 

Ibshiba 12GGHB $1,985 

Externa] drive 360K for Ibshiba $185 


Laptop 286-12, 1 MB memory, HD 20MB $2,050 
Laptop 286-16, IMB memory, HD 40MB 52 r 700 


MODEM 

Internal modem 1200 easy data $46 

Internal modem 2400 $85 

External modem 2400 $115 

Internal modem 1200 premium $55 

Internal modem 2400 premium $95 

Laptop modem 1200 Toshiba T1000 $165 

Laptop modem 2400 Toshiba T100Q $175 

Laptop modem 1200 Toshiba slot $145 

Laptop modem 2400 Toshiba slot $195 

DRIVES 

Mitsumi 360K 5*A * $50 

Mitusmi 1.2K 5V* * $65 

Mitsumi 720K 3*4* with 5Vi" frame $65 

Mitsumi 1.44K 344 * with 544" frame $65 


MOUSE/SCANNER 


Microsoft serial mouse with software $125 
Microsoft bus mouse with software $125 

Serial mouse Logitech $80 

Mouse with Dr. Halo $35 

Bus mouse Logitech $85 

The complete PC scanner half page $195 

The complete PC scanner full page $550 

The complete PC full page OCR $300 

Hand scanner 400 dpi 5" $145 

OCR software for Mars’ 128 $145 

The complete PC communicator $550 

Saba scanner full page $420 


NETWORK 

Ethernet clone board with 'T" connector $125 
Ethernet 16 bit clone with "T M connector $145 


Arcnet clone $85 

Serial port 2 [one optional) $15 

Serial 2 ports $18 

Serial 4 ports with cables $95 

Serial 6 ports intelligent with cables $205 

Serial 8 ports intelligent with cables $325 

KEYBOARD 

Enhanced keyboard 102 keys $33 

Enhanced keyboard 102 keys with dick $40 
Enhanced keyboard Mitsumi 102 keys $35 

Enhanced keyboard 102 keys Spanish $33 


Compubras 

Computers 

100 SE 1st St. #45, Miami, FL 33131 
TEL. 305 - 358-0966 Computer Products 
358-8465 Printer Products 
358 8831 Accessories 
FAX 305 3741436 

Prices subject to change without prior notice. All 
Prices are Cash Prices. Shipping and Credit Cards 
Additional. 
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| MOD 30(2861-ETJI21/E3I 61528/1125/1879 



MOD 507-31/61 . 

12178/2488 



MOD 555K • 30/90 

42759/9012 



MOD 60-41/71 

63187/3553 



MOD 7O-E0T/O61/121 .43491/38*8/4320 



MOD 70-A61/A21 . 

. 6B182/E380 



MOD 80-41/71 

63988/4829 



MOD 80 111/311 

$6025/0234 



PORTABLE 70-00/120 

$5250/5740 



1 ffleajtf ati fat PS2 muntfan, metnofies, eiittmi 

FDD, HDD, fxtwadinfm'tfag sdapttri jwitf 



1 accessooes 




DS 296-I/20/4O $ 1543/195T/21S7 

ZQMB.'l 10MB PORTABLE OR OS 

$515/1015 

D5 2B8E- T/20/40 . . .41732/206*72317 

4BME/60MB FOR DS 306 it 235 

. .$922/1035 

DS 3053-1/20/40 $2260/2466/2772 

300MB FOfl DS 300725 

43115 

DS 300S - B4/1O0MB 

>3298/3450 



DS 366/20-1 .. .. 

. . .63564 

CP 3100 -1 OOMH r 25MS 

.$606 

DS 366/20 60/70/130MB U n 7/4 250/4490 

C544-44MB.28MS KIT 

$384 

DS 386/205 - 1 ,'40/110MB . $3579/4114/4815 

C30B4 - BOMB, TBMS KIT 

.$Bff3 

DS 360/26 - 60/64/11 QMS 45509/5890/6572 

C3104-1 QOMSj 25MS KIT 

$695 

DS 386/25 -3D0MB . 

. . .68023 

C32Q4 - 209MR, 1 SMS KIT 

.41122 

DS 386/Z6E 1/60/120MB 45329/6314/6969 



D5-3*8/33-84/320MB . 

67308/10295 

20MB - PS 2 30/PS 2 301296] 

$472/516 

DS 386/33-650M8 

$12102 

30/60MB —PS2 502.555X. 70 '& . 

$7181015 

PORTABLELTE - T/20 . 

.41664/2060 

TMM8-PS2 70/70A 

11536 

POR.LTE 286-1,'40MB 

.62762/3296 

40i7OMH-PS2 «ri,BCTa . 

.$827/1035 

PORTABLE 111 20.'40MB 

. 43393/3*70 

110/311 MB ’ PS 2 60's, 00's 

41555/3323 

PORTABLE SLT 288-20/4OMB 

. $3656/3857 



PORTABLE 306-40/100MB 

.45304/6869 

94IB1-385H.SCSI 

.. 4202B 

1 flto» oH fa CmfitQ atom ten; HDD, etteiimf FDD 

94101-702,SCSI 

941B6-383H.KQI 

12314 
.11757 



34191 766,SCSI 

42302 



94198-786. ESDI 

. . 42802 



94B01 - 1 i,SCSl 

. . . M784 

M«- PLUS/Mac 1 FJ>F 

$1247/1952 



Mac SE-20,'40MB 

12054/2363 

10B5 - 60 MB, MFM. 

.*577 

1 MNcSE30- 1/4C/80MB .62775/2965/3395 

4360 -300MB.SCSI1ESDI 

.$1650 

Mai: IlCi- (1 FDI/40M6 

. 4432Q/503Q 

B750 — 76BME, SCSI 1ESDI . . . 

.$2802 

M#cIlCi—SO/tQOMB . ... 

.S54S3/5762 



Mac IlCx-1 . 

. .. 43347 

ST125-1 /ST43WST138-1 

$244/747/311 



M« IU —IFDiAOMS . 

.$3777/4270 

ST151/5T157H1/ST225KIT 

$383/332/240 

Mac PORTABLE 1740MB 

44155/4674 

ST22SR WT/ST230H KU 

$730/259 

1 /tease i’aiV fa Apple san-paiblt HDD. memories, 

1 sot farm tail tceawriet 

ST250R/ST251 - 1/ST277H 
ST4096-ST4144 

$248332/375 

S5E0/832 



NETWARE ELS T/ELS 2 

$420/999 



NETWARE ADVANCE V2.IS 

$1371 

ULTftALffE- B40KBJ1MB 

• 41596/1630 

NETWARE SFTV2.15 

42810 

PHOSPEED 206/16— 40/10GMB .. 

. $23£9/41BE 

NETWARE 3Bfl V3.0 

.. *449S 

PHOSPEED 3BSSX - 40/10QMB 

.43999/4695 



PHOSPEED 3B6/1 8— 60/103MB , . 

4406B/4732 



TiBoomaoos:. 

T1KMF/TTKMF0 

$623/1099 

41340/1378 

9087 8100074/3087-2.4S6/T45/125 

80237— 8'8- 5 D/BOC 2B7 . .*125/180/203/265 

T120OHiT12QOHB 

417BB/1BEHJ 

80387-SXf 15/20 

*300/307/325 

T1600 - 2O/4OM0 . 

4274813099 

80387-25/33 . 

. $440/546 

T31QO-2QMB/T310C6X -40MB . 

42507/3689 



T32£»-*OMB,'T32O0GX-40M3 . 

43205.-3035 

3167—20/28/33 

$538/673/074 

T5 ICO-40/500MB. 

t4t14/5098 

4187-25/MW3187 P5-25MHZ 

$946-1289 

TE2OO-4O/1O0MB 

44599/5197 





One y#* 1 htffwtmmfy cmt aif tnema/y products.. 

MINPSPOR T -1ME/2MB 

6T440/1729 

guantniecil 


SUPERSPORUBMNZJ - 1/20MS . 

41200/1095 



SUPERSPQRTi 12MH21 - 2D/4GMB 

$2008/2695 1 

MODELS PLUS, SE, 8£ —MJI,I(C* 


1 Pfease C-31V tor other laptops, coses, memories. 

1 /4MB KIT - IMO218/MDZ707I 

. . ,$BB/280 

software mil Btxessmet. 


2MB KIT - PLUS H £E(M02i9l 

4133 



AMS KIT -IICi(M029aj.—A| 
MODELS U h 5€-304CxJ1*J»Ci 

....*337 



16MB KIT. 

*2421 



1MB KIT - LASER WRITER tl/NTX 

.*231 

7003V MM2-MFM.iimi60IT 

696 

4MB KIT-LASER WRITER ll/NTX 

46B2 

1C0EV SH2- MFM, 1:1 .F/H, 16BIT 

.199 



1006V SR 2 - RLL,1:1 ,F/H. 1 SB IT 

.4T15 

512KO/2MB HT- PORTABLE 19 

467/711 

1007V SE2 ESDI FDD,'HDD 

4213 

1MB —0SZB6E.386-ZO/20E,25,PDRT 3. .$192 
4MB -DS 266E, 366 - 20/2M. 25.PDFTT 3 . $478 



1MB KIT - PORTABLE 306 

.$292 



1 1MB 1 MB EME- DS33S -B $236/538' 1756 

360KS/1.2MB . 

440S/420 

1 MB-4MB,-DS 3065 

2MB-DS 368/33 .. 

$223/494 

.$420 


ADAPTER FOR EXTERNAL QHIYE 

$60 

2M6'BMB -438/25,SYSTEM PRO 

$457/7056 

360KG/1 2MB/76CKH/1.44M0 

489/69/59/78 

1 MB- 5LT208/4MB - PORT 386 

.$370/1137 



1MB/4MB BOARD DS306S 

4207/936 

1.2MBit 44M0/1.44MB KIT 

., $58176/79 

1 MB, 2MB BOARD -DS 3B816 
4M0/9M8 BOARD-DS 3B6/16 

. . 4425/500 
.$1186/2154 



1MB/4MB BOARD - DS3S6/20E 

4340/977 

360KB/1 2MB/1.44MB 

. $68169/76 

2MBBOARD-DS386/33 ... . 

. $665 


4MB KIT -DEC STATION 910 $387 

4MB KIT-DtC STATION 3100.11230 

0MB BOARD - VAX STATION 31 00 $2269 

12MB BOARD-VAX STATION 3100 43240 

1 6-MB BOA RD - VAX STATION 3100. S 431B 

OMB,' 1 ME BOARD - LASER JET INK) *122/158 
2MB/4M8 BOARD=LASER JET IM© *23*/*15 

OMB.'1MB BOARD--LASER JET IFffl . SI 222175 
2MB,'4MB BOARD -LASER JET llPfllI . *285/465 

MODELS PS2 30 - 266,50.5GZ.6D 
512X6,2MB KIT $72/260 

1M0-PS2 7OE81.121 ,(1» 

2MB - PS2 70/EB1.70/1 21.502,55&X $263 

2MB -PS2 70/A21 $270 

TMB-PS2 50Z.5SSX $159 

2MB-PS2 70AB1, B21.BB1 .$200 

1MB-FS260O41 .. . $325 

TMS-PS2 80 111/311 ■ *177 

3MH-PS2 DO 11VB11 ..... . .$408 

1 MB-' 2M6 - LASER PRINTER 4013 1310/397 

3MB-LASER PRINTER 4019.6576 

1MB BOARD-PSZ 80 t4l .4273 

3MB BOARD -RS2 80 111,311 .6462 

D-BMB MCA 60ARD 

W/2M - 50, ME. 555X, 60 .41249 

0-0MB MCA BOARD W,'2MB—PS2 70.BQ STUB 

4MB XIT-3/0O,306L4/11O.1*62 

JMB,'I BMB KIT-BPAHC STATION . *452/3*14 

512K/2MfS Kf1 -T31Q0E .f 1S5/49B 

2MB,'4MB BOARD T310Q5X 4651/1316 

2 MB 4 MB KIT - T3 2D0S X 6407 '942 

2MB KIT/2MB BOARD —T5100 4368/526 

2MB KIT - T5200/TS600 .4403/403 


EGA WONDER, 640*400 ,2 56K . 4138 

VGA WQND£R..8OOi60O. 25SK .6145 

VGA WDND EH, 1 024 <760, 25BK . . $206 

VG A WONOFfl. 1 Q2*<760, 2 56K , MOUSE .6240 
VGA WONDER. 1024i760,612K *243 

VGA WONDER. 1024, 7SS, 613K. MOUSE . 6264 

VGA 6300,1024x766 - 256K/SI 2K >176/196 


0603-351 2.-6513 MONITOR 


MULTISYNC 2AJ3D#UUS 
MULTISYNC 50/XL RGB 


$473/609/850 
.. 62343/1 BBS 


14-FOR Mac/1304 SUPER VGA 


IMAGE WRUER.1A5ER WRITER 64*2/1971 
LASB1 WHITER-IJNTjTINTX .. 53304/4527 


LBP 31II/1UR 


41759/2724 


DESK JET * (DESK WRITER .4656/779 

LASERJET iMFD/lfP .91589/2599/379 

LASER JET -III/TONER.tT 5Bftf8E 

PAllfT JET-COlOR/XI ,4974/1871 

4019-OOT LASER PRINTER 41659 

LC230/LCS9OLCB9QXL . 62547/3047/3492 

KXP-4420/4450 61131/1338 


HIGH VOLUME BIDS INVITED! 

For International Orders, FAX Us at (415) 680-1408 


ATI CO 

1130 Burnett Ave., Suite H 
Concord, CA 94520 USA 


PAYMENT TERMS: (in US Funds Only) 

* International Money Order ■ Wire Transfer (T/T) 

* Certified f Cashier's Check 
- L/C 


PSROA^/j.ips&T0/PSJET+. $2774/6372/2317 l 

TOSHIBA 


PAGE LASER 12 

$2673 

FX850/FX 100.1FX1050 

$328/363/432 

LX0lOfl.aSTOA.a00O .. . 

$181/320/470 

LG 95Q/LO1010-LD 1050 . . 

$404/421/623 

LQ 725010 2650 

. $935/935 

PRO PRINTER-ll/flXL/lll . 

. $353/492/452 

PRO PRINTER IIDEUQLilCK WHITER 

S5B6.-9B3 

PRO PWNTEfi-X246JXL24E 

■ .$5787765 

GU1FTWHITEH IN. 

410BD 

P2200/P2200XL1P5200 

$310/289/400 

P5300.'P9XL 

$618/9135 

172/1B2/1B2 + / 167TUR80 $198/732/236/236 1 

320/321/390/391 *329/445/449/599 f 

393/393 COLOR 

.$9*6/1038 

RX-P1092I/P1100/1191 ... 

$332/165/2 IB 

KX -P1124,ip 1592,ip 159& 

$279/220/411 

KX-PI 524/PI 624/P 1B95 .. . 

*510/412/414 

KX1000,'NX100fl./NX 100011 

$164/207/184 

NX1500/NX2400/NX2410 

4281/295/388 

KXZ415/XB24-10/XB24-15 . . 

$514/419/572 

XR1WXVXR1600 .. . 

. . $342/446 

| 7440A/7470A.T475A $ S4G,'4D3ri 380 

1 7550A ,7570A/ 7 575A . 428*7/7067/3774 

7595A,SCANJET* 4 INT. SW 

>6422/1495 

SCANJET f /I NT. S/W 

.$1055/470 

T20MB XT.AT-EXT./1NT. 

. ..$364/200 

6157 ST TAPE Ofl-60/1 BOMB 

$908/1503 

1 BOMB TAPE BACKUP ..... 

..,.$723 

MS DOS 3.3/4.01.'AGENDA 

$79/99/271 

C. TALK -MARK IV DEMOTE II . . . 

. .. .$142/124 

1 CARBON COPT 4 5,1 ifflAMEWORK 3 4114/417 [ 

COPY II PC OPTION BOARD DELUXE . .$127 l 

dBASE-Wt/IV/iVOBV 

4409/437/033 

COMMANDER 3.0/EXCa V2.2 

$60/322 

123-V2 7/V 3 O.UPGRADE 

S3?0/329/145 

FOXBASE + -2.1RT/306 

4263/267 

FREELANCE 4 .'GRAPH WRITER I I 

. . *333/343 

GEM - ARTLrNE -DRAW + / 


PRESENT .. 

$ 2S5J171/3<M) 

HAVARD GRAPHICS-MAGaLAN 

$270/105 

ILLUSTRATOH-1LLUST r WlfE/OW 

$395/417 

MUlTiMATE ABV IV (PUBLISH IT 

. .$295/113 

OFFlCE/PAGE MAKER 3.0 

$290/479 

PARADOX-3.0/388 . 

. . $430; 602 

Q&A 3 MAA WRITER 1,01 

$230/133 

□LJATTRO PRO V2.0/VENTURA 

. .$303)494 

SYMPHONY PLUS,' 


WORDPERFECT 5.1. 

$509/230 

WINDOWS -286,'386,'386 V2.11 

*84/123/128 

MS-WORD 5.ft 


WORD FOR WINDOWS. 

. .. .$216/328 

1 MS -C COMPILER V6 6/FORTRAN 5,0 , $305/33 5 

1 MS-COBOL COMPILER V3.0 

. $609 

1 AT ■Trt^ntY/rVspfl’ 


I * Prices aiG FOB USA shipping poinl 

and subject to change. 


'Please 4% [lo'-vest in industry 1 

handling charge iMinimum S20) on 

FOB price lur inlernationnl order. 

■ 14.5% flowcsi in mdusiry] restock 

ing oharge on non-defective or non- 

qualified return. 


* 2.05% siurchargR tq-r VISA/MC- and 

minimum surcharge for L/C term. 

- We do not charge your credit card 

until your order is shipped. 

- No return on opened software 

* All products are new and carry 

manufacturers' warranty. 

* Nor responsible for typographical 

1 enors. 


| Alt trademarks acknowtedgsd. 


SHIPPING BY: 

* Air Freight 

* UPS Air 
- DHL 


Federal Express 
US Mail Express 
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WHAT'S NEW 


A Message 
To Our 
Subscribers 


-C ROM TIME TO TIME WE 
make the BYTE subscriber list 
available to other companies who wish 
to send our subscribers material about 
their products. We take great care to 
screen these companies, choosing on¬ 
ly those who are reputable, and whose 
products, services, or information we 
feel would be of interest to you. Direct 
mail is an efficient medium for present¬ 
ing the latest personal computer goods 
and services to our subscribers. 

Many BYTE subscribers appreciate 
this controlled use of our mailing list, 
and look forward to finding informa¬ 
tion of interest to them in the mail. 
Used are our subscribers’ names and 
addresses only (no other information 
we may have is ever given). 

While we believe the distribution of 
this information is of benefit to our 
subscribers, we firmly respect the 
wishes of any subscriber who does not 
want to receive such promotional litera¬ 
ture. Should you wish to restrict the 
use of your name, simply send your re¬ 
quest to the following address. 


BYTE Magazine 

Subscriber Service 
P.O. Box 850 

Peterborough, NH 03458-0850 


INTERNATIONAL 


to set functions such as the 
choice of font, method of paper 
input, and page orientation. 

You can also save up to four 
configurations for future 
use. 

The MicroLaser comes 
with a parallel interface. An 
optional card containing RS- 
232C and RS-422 interfaces 
with AppleTalk is also 
available. 

Price: £ 1435 for the basic 
HP Series II emulation ver¬ 
sion; £2495 with PostScript 
emulation and 1.5 MB of 
RAM. 

Contact: RJ.S. Technology 
Ltd., St. Pancras Commercial 
Centre, Pratt St., London 
NW10BY, UK, 44-71-267- 
7541; fax 44-71-485-3743. 
Inquiry 908, 


Finite-Element- 
Analysis Software 

R ock field Software offers 
an upgraded version of its 
Microfield finite-eiemem- 
analysis software. Microfield 
2,0 consists of six analysis 
modules, which you can pur¬ 
chase as a set or individually. 
Each of the modules uses a 
common pre- and postproces¬ 
sor, resulting in a similar data 
preparation and graphical 
display facility. You can also 
execute each analysis module 
using an IBM PC enhanced 
with a transputer board. The 
transputer option helps you 
achieve reasonable solution 
times for large transient or 
nonlinear problems. 

The jtPlot module is a 
graphical pre- and postproces¬ 
sor that helps you prepare 
data to define a problem and* 
after analysis, to display the 
results graphically. With the 
gPlane module, you can solve 
plane stress, plane strain, and 
axisymmetric linear elastic 
problems. The ^Therm module 
solves plane and axisymmet¬ 
ric steady-state and transient 
thermal problems, including 
temperature-dependent, ortho¬ 


tropic material properties 
and Lime-dependent boundary 
conditions. With the ^Plate 
linear elastic plate-bending 
analysis module, you can an¬ 
alyze Lhick and thin plates sub¬ 
jected to a range of boundary 
conditions. The module adopts 
a Reissner-Mindlin plate for¬ 
mulation for thick plates to 
correctly model transverse 
shear deformation. 

The pPlast module solves 
plane stress, plane strain, and 
axisymmetric elasio-plastie 
problems. With the ^Visco 
module, you can also solve 
plane stress, plane strain, and 
axisymmetric elasto-visco¬ 
plastic problems based on 
smal I deformation theory. 

The /iChip module solves 
plane and axisymmetric 
semiconductor device problems 
under reverse-bias off-state 
conditions. 

Other features include 
error estimates to assist you in 
identifying regions where 
mesh refinement may be re¬ 
quired, and superimposed 
contour and vector plots for a 
dear presentation of the be¬ 
havior of the problem you are 
analyzing. 

Microfield 2.0 requires an 
IBM PC with 640K bytes of 
RAM, DOS 3.2, a hard disk 
drive, and a graphics card. You 
can also run the modules on a 
PC with a T8Q0 transputer 
board with a minimum of 2 
MB of DRAM. 

Price: £600 for fc Plot; £750 
for jiPlane; £800 each for 
^Therm and p PI ate; £1200 
for gPlast; £900 for jtVisco; 
£1000 for fiCh ip; £600, 

£1125, £1200,£1200,£1800, 
£1350, and £1500, respec¬ 
tively, for the transputer ver¬ 
sions of each module. 

Contact: Roekfieid Software 
Ltd., The Innovation Centre, 
University College of Swan¬ 
sea, Singleton Park, Swansea 
SA2 8PP, West Glamorgan, 
UK, 44-792-295551; fax 44- 
792-295532. 

Inquiry 979, 

continued 
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PURE 

MAGIC 


Computer Aided Programming 
Application Generator and Relational Database 


Yes, *PURE MAGIC 1 is what thousands of 
professionals alJ over the world experience 
working with MAGIC. MAGIC was designed for the 
professional developer concerned with providing 
solutions to real-life data processing applications. 
MAGIC is a powerful and innovative tool that 
outstrips all existing programming methods. 



MORE MAGIC PRODUCTS 

DOS versions - LAN versions - Unisys BTOS/XXX 
versions - AAC mainframe connectivity module - 
Personal MAGIC — STatGRaf statistics and 
graphics package. 

SOME MAGIC REVIEWS 

"There is no competitive product" 

(PC TECH JOURNAL) 

"One of the most powerful DBMS packages 
available" (PC MAGAZINE) 

"Excellent overall value" (PC WORLD) 



Distributor and Dealer Enquiries 
Welcome. 


Programming Power 

★ Awarded 1 st Place by PC WEEK Poll - January 
1989 

★ Outright Winner of Australian PC WEEK 
Database Challenge - Sydney, March 1989. 

MAGIC BENEFITS 

★ Reduction of 60 to 90% in software 
development time 

Huge savings in software maintenance costs 

★ integral IBM™ host communication 

★ Enhanced human engineering 

★ Standardization in development of end-user 
interface 

★ Port ab ility bet wee n v ar io us op e rating system s 
- PC DOS™, Unisys-BTOS™, 

Convergent-CTOS™ 

STATE-OF-THE-ART FEATURES 

★ Automatic non procedural processing 

★ Quick prototyping tool 

★ Fu 11 m u Iti- user RD B MS 

★ Multi-file pop-up windows and zoom 
techniques 


◄i\\SKK 


Magic Headquarters; » Israel: MSE Ltd., 3 Bezalel St., Ramat Gan 57521. Tel: [972 3] 751 1914, Fax: 751 6218 ■ UAL.: MSE Ltd. (UK.) Tel: [44 1] 902 8998, Fax: 903 
1465 ■ France: Magic France S.A., Tel: [33 1J 4897 4820, Fax: 4897 8125 ■ Germany: Fink Software, Tel: [49 40] 527 0233, Fax: 524 4727 ■ Austria: M-Computer, Tel: 
[43 222] 535 9860, Fax: 53 59 861 ■ Hungary: Medieor Medotg Co., Tel: [36 1] 129 4281, Fax: 149 5957 ■ Australia: Sigma Data Co., Tel: [61 2] 957 3777, Fax: 957 2013 
■ The Netherlands: A.V.R., Tel: [31 10] 434 3252, Fax: 460 0805 ■ Switzerland: Aker S.A., Tel: [41 22] 477 177, Fax: 477 348 ■ US>A,: Aker Corp., Tel: [1 714] 250 
1718, Fax: 250 7404 ■ Japan: Wacom Co. Ltd., Tel: [81 3] 985 0097, Fax: 985 8636 
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WHAT’S NEW 


INTERNATIONAL 



The Imager I0_A board grabs a still image from a composite 
video source, such as a camera or camcorder , and stores it in 
your IBM XT's RAM or on a disk. 


Add a Digitizing 
Board to 
Your IBM XT 

\t itec’s Imager 10_A dig- 
V itizes images of 720 
pixels per line and 288 lines 
per frame in 256 levels of gray. 
The board grabs a still image 
from a composite video 
source, such as a camera or 
camcorder, and stores it in 
your IBM XT’s RAM or on a 
disk. You can adjust the con¬ 
trast and brightness of the 
image and display it on a 
monochrome VGA or EGA 
screen. 

The software provides 
functions for image acquisi¬ 
tion, image saving, image 
displaying, and image process¬ 
ing and has a set of routines 
in 8088 native assembly lan¬ 


guage. It can determine your 
computer’s graphics adapter, 
and, although it can work 
with binary graphics cards like 
Hercules, the company rec¬ 
ommends an adapter that has at 
least 16 levels of gray 
VGA). The software displays 


images occupying your XT’s 
entire screen at a resolution of 
up to 640 pixels per line. 

The board also has a video 
output for a control monitor, 
which lets you adjust the 
image’s lighting and verify 
that the object you want to 


digitize is in the camera’s field 
of view. The software asks 
for the number of pixels per 
line and the number of video 
lines to digitize. 

The Imager 1Q_A system 
includes one full-size board, 
software, a manual, and a 
sub-D pin connector for con¬ 
necting your own camera or 
camcorder. It requires an IBM 
XT with 640K bytes of 
RAM, DOS 2.1, a graph ics 
adapter, and a hard disk 
drive. You can print your digi¬ 
tized images with utility soft¬ 
ware J ike Pizzaz, which lets 
you save and print any image 
displayed on the screen. 

Price; 2830 French francs. 
Contact: Vitec, 99 rue de 
Javel, 75015 Paris, France, 33- 
1-45-77-18-85; fax 33-1-45- 
77-67-25. 

Inquiry 936, 

continued 



Memory Upgrades 


MCRAM© for PS/2s & dones.ieApricot Qi,RM 


Extended and Expanded Memory LIM 4.0. 

LIM driver 10 times faster than Intel. 

Choice of 4MB ,8MB with 2 serial ports,8MB 16/32 
Fastest Possible 32bit MCA data transfer. 


IBM Approved ID Number for ALL products. 
Compatible with DOS,OS/2,Unix,Novell etc. 
Autoconfiguration for all Operating Systems. 
Prices from £180 (0k) to £764 for 8MB. 


EEC Orders can SAVE 14% EEC import duty. 
For Best Compaq,AT memory upgrades call us. 
Call Us Today 


Tel: (07D-372-1917 
Advanced 
Microprocessor 
Development 
Systems Ltd. 


Fax: (0711-328-1116 
36A,Kdbum High Rd. 
London 

UK NW65UA 


PS/2,DOS.OS/2 are trade maiksof IBM, Compaq is trade mark of Compaq 
computers, Unix is trade mark of AT&TNovdJ is trade mark of Novell. 



Put Your Phone, 
Fax & Modem on 
One Phone Line 

New microprocessor-based Phone 
Line Manager will operate 3 units 
on 1 line, automatically deciding 
the correct device for the incomi ng 
or outgoing transmission, 

• Prices starting from $295 
• 5 Year Warranty 

In Canada or the USA, call toll-free 

1 -800-848-8731 

Programmer's Odyssey 

120 Hudson St., Northborough, MA 01532 USA 
phone: (508) 393-5560 fax: (508) 3934456 
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Special Volume Discounts 
Latest U.S. Versions 
at U.S. Prices 


1333 60th Street 


Brooklyn, N.Y. 11219 
Fax: 718-438-2315 
Telex: 627-30170 or 910-240-3918 


We’ve Made The World Our Business. 


Software 

Word Proces&ora/Editors 


Ami 

$125 

Lotus Manuscript 

343 

Microsoft Wbrd 5.0 

227 

Microsoft Word for Windows 

329 

Multimate 4.0 

296 

Norton Editor 

48 

Professional Write 

151 

WordPerfect 50 Xenix 1-5 User 

496 

WordPerfect 5.1 

269 

Xywrite III Plus 

213 

Desktop Publishing 


Arts & Letters Composer 

260 

Form Filler 

88 

Formtool 

61 

6em/3 Desktop Publisher 

169 

Pagemaker 

525 

Page maker for OS/2 

525 

FforForm 

167 

Publishers Type Foundry 

309 

Ventura Publisher 

557 


Database & Tools 
Advanced Revelation 
B trieve for OS/2 
B-trieve Single User 
C-tree 

C-tree/R-tree/D-tree Toolkit 

Clarion Professional 

Clipper 

D-tree 

Dataease 

□base IV 

Dbase IV Developer Version 

Dbfast/Windows 

DBXL 

Foxbase Plus 
Foxpro 

Informix 4GL for DOS 

Oracle Professional 

Oracle Professional for OS/2 

Paradox 

Paradox 386 

Paradox 386 for OS/2 

PC-Flie Single User 

Professional File 

Q&A 

R-tree 

Rbase for DOS 

Rbase for OS/2 1-3 User 

SCO Foxbase+ 286/AT for Xenix 

Uf Programmer 

X-trieve Plus 

XQL Relational Data Manager 


Spreadsheets 

Lotus 1-2-3 Addin Toolkit 3.0 298 

Lotus 1-2-3 Version 2.01 324 

Lotus 1-2-3 Version 2.2 354 

Lotus 1-2-3 Version 30 427 

Lotus 1-2-3/G for OS/2 Std Ed 521 

Microsoft PC Excel 313 

Microsoft PM Excel for OS/2 327 

Quattro 94 

Quattro Pro 273 

Supercalc 5 312 


521 

384 

160 

297 

825 

393 

437 

442 

472 

506 

8S2 

197 

143 

196 

471 

662 

904 

904 

463 

619 

499 

76 

191 

232 

234 

463 

619 

55 

338 

367 

491 


Integrated Packages 
Enable OA 
Framework III 
Lotus Symphony 2.2 
Microsoft Works 
Smartware II 

Graphics 

Adobe Illustrator—PC 
Autodesk Animator 
Autosketch Enhanced 
Corel Draw 
Design CADD 3D 
Designer 
Draw Perfect 
Draw Plus 
Freelance Plus 
Gem/3 Artline 
Gem/3 Presentation Team 
Generic Cadd Level 3 
Graph Plus 
Harvard Graphics 
Microsoft Chad 
PC Paintbrush Plus 
Pizzaz Plus 
Show Partner FX 

Statistics 

CSS Statistical Package 
GB-Stat 
SPSS for OS/2 
SPSS PC Plus 
Statgraphics 

Systat W/Sygraph Graphics 


$437 

472 

520 

105 

452 


296 

237 

96 

338 

202 

478 

281 

271 

343 

281 

281 

213 

340 

296 

269 

88 

68 

224 


348 

171 

865 

517 

564 

466 


Languages & Programming Tools 

Blaise C Tools+/Powe r Tools + Si 16 


Blaise Pascal Tools + 133 

Clea r+C/C lear+D base 128 

DBC III Library/Ill Plus 187/375 
Interactive Easyffow 108 

Lattice C Compiler 155 

Matrix Layout 125 

MS Basic/MS C Compiler 336 

MS Fortran Compiler 306 

MS M aero Asse m bier 106 

MS Quick Basic/Pascal/C 70 

MS Q u lek C w/Qu ick Assemble r 135 
MS-DOS 3.3 62 

MS-DOS 4.01 70 

Norton Guides 64 

Turbo Assembler 110 

Turbo Basic 73 

Turbo C Pro/Pascal Pro 173 

Turbo Pascal/Prolog/C 109 

Turbo Professional 102 


Vermont V iews W/So urceCode 723 


Hardware 


Multifunction Boards 
AST Ram page + 512K 
(PCA or MCA) $387 

AST Sixpack+ZSixpack 286 117/195 

Boca Tophai 128K 85 

Bocaram PS 12 50/60 (OK) 131 

Display Boards 

AST VGA Plus 16 Bit 183 

Hercules Graphics Station 679 

Hercules VGA Card 125 

Paradise &514/A (AT) 633 

Paradise Auto EGA 480 91 

Video 7 VGA 1024i (512K) 298 

Emulation Boards 
AST 5251-11 Enhsnced+ 509 

DCA IRMA 2 (PCA Or MCA) 726 

OCA IRMA 3 Convt (PCA or MCA)441 
Megahertz 3270 Laptop Cd 572 

M egah ertz 5250 La plop Cd 572 


Network/M uliiuser 
Novell Advanced Netware 2052 
Novell ELS l/ELS II 477/1158 

Novell SFT/Netware 386 2897/4886 

PC-MOS 386 5 User 458 

SCO VP/IX for Xenix 1-2 User 309 
SCO VP/IX for Xenix 3+ Users 558 
SCO Xenix Devpt System 286 437 

SCO Xenix Devpt System 386 501 

SCO Xenix Oper System 286/386 437 
V M/386 157 


Mod £b|Y| g 

Prac Periph 1200 Int/Ext 67/80 

USR Sprtstr 2400 Int/Ext 136/164 

Laser Printers & Accessories 
HP LaserJet 111 1694 

HP LaserJet IIP 1058 

Pacific Data 1MB Exp—All Mod 179 

Pacific Data 25Hn-1 (H/IIR) £83 

Pacific Data 25-in-1 (III) 351 


Project Management 
Harvard Total Proj. Mgr. 432 

Project Mgr. Workbench Adv. 777 
Superproject Expert 437 

Superproject Expert/2 for OS/2 500 
Time! i ne W/Graph ics 473 

Communications 

Carbon Copy Plus 117 

Close-Up Customer/Suppl 124/156 
C rossta Ik for Windows 12 3 

Crosstalk MK4 137 

Net Re mote Sing I e/M ult i 2 DB/412 

Novell Netware Anywhere 244 

PC Anywhere III 67 

Procomrn Plus 56 

Reflection 1+/7+ 275/346 

Relay Gold 169 

Smailtatk/V 286 119 

Smalltalk/V PM for OS/2 299 

Smartcom 111 139 

Smarterm 240 196 

Desktop Environments 
Desqview/Desqview 386 76/124 

MS Windows 286/386 70/130 

MS Windows S/W Devpt Toolkit 340 
Sidekick Pius 139 


Personal Information Managers 


Lotus Agenda 275 

Packrat 249 

Packrat for OS/2 275 

WhoWhat-When 173 

Utilities 

386 MAX/MAX Professional 47/75 
Above Disk 64 

Copy II PC 26 

Fastback Plus m 

Gofer 5t 

HOC Wind Express/Wind Mgr. 46 
Headroom 69 

Lotus Magellan 146 

Mace Uti lit i es 1990 Ed rtion 88 

Manifest 39 

Move 'Em 56 

Norton Adv. Utilities 88 

Norton Backup 88 

PC Kwik Power Pack 76 

PC Tools Deluxe 90 

Popdrop Plus 64 

PS-Print 234 

QEMM 386 EMS Manager 63 

QRAM 286 51 

Spinrrte fl 64 

Super PC-Kwik 51 


<7 LOW P/UCES Sd SHIPPING EXPERTISE 

VOLUME DISCOUNTS KNOWLEDGEABLE STAFF 


Network Boards 

3COM Etheriink II (PCA) 240 

3COM Etherlink/MC (MCA) 346 
Megahertz Laptop Ethernet Cd 251 
Novell NE1000A Ethernet (PCA) 159 
Pure Data Laptop Arcnet Cd 393 
Std Micro Active Hub 8 Port 270 


Std Micro PC130E Arcnet Coax 125 
Std Micro PC500FS Arcnet Svr 295 
Std M torn PS110 Arc net (MCA) 326 
Tom Conrad Active Hub 12 Port 840 
Tom Conrad TR MAU 16 Port 720 
WDC Ethercard Pius 16 232 

WDC Et he rear d 4 /A (MC A) 249 


Hard Disks/CD ROMs 
NEC CDR 72 Ext CD ROM 
W/Intfc 826 

CDC/Imprimis 320MB HD 
(14.5MS) 1764 

CDC/Imprimis 85MB HD (ISMS) 684 


Input Devices & Accessories 
Logitech Series 9 w/Paint 98 

MS Mouse w/Paintbrush 113 

M S Mouse w/Wi rtdows 147 

PC Mouse II w/Paint 94 

Summasketch 12X12 W/4 Button 370 
Catchword OCR S/W (Scanman) 216 
HP Scanjet Plus W/Intfc 1626 

Logitech Scanman + 

PCA/MCA 180/117 

Read R ight OC R S/W (ScanJet) 313 



TERMS: ALL RETURNS REQUIRE PRIOR AUTHORIZATION 20% RESTOCKING FEE ON RETURNS. ALL PRICES SUBJECT TO CHANGE, CALL FOR CURRENT PRICES. PAYMENTS MAY BE MADE BY SANK 
CHECK, WIRE TRANSFER, L/C, AMERICAN EXPRESS, MASTER OR VISA CARO (3% HANDLING FEE ON CREDIT CARD ORDERS), GOODS ARE SHIPPED VIA AIR MAIL (RECOMMENDED FOR SMALL 
ORDERSI OR AIR FREIGHT ADD FREIGHT COSTS TO PREPAYMENT OR GOODS ARE SHIPPED FREIGHT 001 I EOT 
















WHAT’S NEW 


INTERNATIONAL 


A Multimedia Card 
for Your IBM AT 

igithurst has entered the 
L# multimedia application 
arena with the MicroEye PB 
(Picture Book) Card, a trans¬ 
puter-based plug-in board for 
the IBM AT that provides a 
real-time video input control¬ 
ler and frame grabber, It cap¬ 
tures images in full color 
from standard phase alternate 
line video sources, such as 
video recorders, laser disks, 
and cameras, and converts 
them into VGA graphics. Jn 
the PB Card, you can resize 
images and combine them with 
existing VGA graphics to 
create sophisticated composite 
displays of live or frozen 
video and animated graphics. 
You can then store the result¬ 
ing images on conventional or 
optical disks, display them 
via VGA monitors, or output 
them to PAL video through 
Digithurst* s MicroEye Video 
Output Card. 

Digithurst has included its 
Picture Book Professional soft¬ 
ware package with the Micro- 
Eye PB Card. The software 
provides control functions for 
image and sound sequencing 
and picture storage. It also 
lets you control input from 
video cameras, recorders, 
and laser disks and audiovisual 
output to the AT's screen, 
TV-type display systems, or 
video recorders. The package 
supports facilities for interfac¬ 
ing to compatible playback- 
and-record systems, such as 
those using the Sony 
standard. 

In addition to the control 
functions. Picture Book Pro¬ 
fessional lets you create 
image-driven databases and in¬ 
formation systems that are 
cross-linked by idea associa¬ 
tion and that include action 
video and sound sequences, 
combined with animated 
computer graphics. 

The Picture Book Profes¬ 
sional software operating on 
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The MicroEye PB Card lets you resize images and combine 
them with VGA graphics to create composite displays of live or 
frozen video and animated graphics. 


the MicroEye PB Card pro¬ 
vides hardware control func¬ 
tions for other MicroEye 
Multimedia add-on cards, 
which include a transputer- 
based image editor, MicroEye 
TC (see What’s New Interna¬ 
tional, August 1989, page 
80IS-16), and a hard disk 
image-storage-and-recall card. 
High-speed transputer data 
links provide the data transfer 
paths, bypassing the AT bus. 

The MicroEye PB Card re¬ 
quires a full-size slot in your 
AT, and the Picture Book 
Professional software requires 
640K bytes of RAM and 
DOS 33, 

Price: £1295. 

Contact: Digithurst Ltd., 
Newark Close, Royston, Hert¬ 
fordshire SG8 5HL, UK, 44- 
763-242955; fax 44-763- 
246313, 

Inquiry 942. 


Russian and Greek 
Modules for 
WordPerfect 5.1 

T he new WordPerfect 5.1 
Language Modules for 
Russian and Greek let Word¬ 
Perfect users create and edit 
documents (including multi¬ 
lingual documents) in various 
languages within their exist¬ 
ing English copy of WordPer¬ 
fect 5. L 

The Russian and Greek 
Language Modules contain 
screen fonts, keyboard 
drivers, printer drivers, and a 
hyphenation program that let 
you write and edit your Word¬ 
Perfect 5.1 documents in 
Russian and Greek. The key¬ 
board drivers are WordPer¬ 
fect's own soft keyboards, 
which access the WordPer¬ 
fect character sets. Character 
set 10 contains a complete 
List of Cyrillic characters, and 
character set 8 contains 
Greek characters. 

The Language Modules 
don't require any additional 
memory. Each module comes 


on one low-density floppy disk 
(about 150K bytes) with a set 
of instructions and an installa¬ 
tion program; the installation 
will not affect regular English 
word processing. To display 
screen characters, you will 
need EGA, VGA, or a Hercu¬ 
les RamFont card. Depending 
on your existing hardware, 
the Russian and Greek charac¬ 
ters will display much the 
same way they do in English 
{e.g., normal, italic, under¬ 
line, and large). Because 
WordPerfect has given each 
character its own unique value, 
there is no ambiguity when 
transferring documents from 
one WordPerfect 5.1 lam 
guage version to another. 

In the Russian Language 
Module, you have the choice of 
three keyboard layouts: Sovi¬ 
et, American Association of 
Teachers of Slavic and East¬ 
ern European Languages Stan¬ 
dard, and AATSEEL Stu¬ 
dent. In addition, you can 
access all other Cyrillic 
characters with the Russian 
Language Module, which lets 
you type in Belorussian, Bul¬ 
garian, Georgian, Macedo¬ 
nian, Old Church Slavonic, 
Serbian, or Ukrainian by 
creating your own keyboard 
driver from within WordPer¬ 
fect 5.1. 

The Greek Language 
Module conies with two key¬ 
board drivers—-classical and 
modem. The Classical Greek 
keyboard allows for multiple 
dead-key options to create dia¬ 
critical marks on the various 
Greek vowels. 

Price: 195 Dutch guilders for 
each module. 

Contact: WordPerfect Eu¬ 
rope, 61 Vlambloem, 3068 JG 
Rotterdam, The Netherlands, 
31-10-40-70-100; fax 31-10- 
45-66-255. 

Inquiry 973. 

continued 
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It doesn't make sense to buy a 386 SX 
based personal computer. 

They say you can get a 386 SX system 
at a 286 system price. We'd like to 
know where! 

Realistically, if your applications have outgrown 
your 286 and you've decided to get a 386. you 
already know you have to spend more money. 

So why compromise performance? 

Get an ARC Proturbo 386/20. 


It's a true 32-bit 386. It costs the same as many 
386 SX systems but blows them all away. If you 
need 386 power with a painless price tag, don't 
settle for a wimpy SX. 

Get the ARC Proturbo 386/20 and the muscle 
to handle your growing needs. 

Where? At your local ARC dealer. 

In California: (213)265-0835 
Elsewhere:(800)FIND-ARC 
(800)423-3877 


AMERICAN 

RESEARCH 

CORPORATION 


386 is a trademark of Intel Corporation. 


Argentina 

1-469518 

Hong Kong 

3-7420007 

illiV IllAluv^ ^ TT luAlWAIv 

Reru 

14-419860 

Taiwan 

301-3614602 

Austria 

222-934212 

Hungary 

Iceland 

Italy 

Kuwait 

1-667688 


Philippines 

fbrtugal 

Saudi Arabia 
Singapore 

2-8189329 

Thailand 

2-4984552 

Bahrain 

Bangladesh 

Belgium 

973-531177 

2-44179 

2-2418784 

1-687699 

2-2770232 

965-2421812 

immmmx 

1-562459 

3-8265007 

65-2967211 

Turkey 

United Arab 
Emirates 

901-1690230 

!«■■!# 

4-224261 

Denmark 

42-951895 

Norway 

42-15500 


Spain 

1-3203470 

USA 

213-2650835 

England 

1-6844144 

Pakistan 

21-521529 


Sri Lanka 

1-574980 

West Germany 

40-66051 

Finland 

Greece 

52-609100 

2-3613500 

Fdpua 

New Guinea 

675-257477 


Sweden 

Switzerland 

46-31658551 

22-7825575 

Yemen 

Arab Republic 

2-207721 
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CYRILLIC 


CYRILLIC 

DOS 

CYRILLIC 


CYRILLIC 

UNIX & AIX 

CYRILLIC 

CYRILLIC 

Off the shelf for DOS, 

CYRILLIC 

SCO Xenix and 

CYRILLIC 

SCO UNIX. 

CYRILLIC 


CYRILLIC 


CYRILLIC 

Porting Service 

CYRILLIC 

Available 

CYRILLIC 


CYRILLIC 


international Management & Technology 
■M 1 FRANCE s a. 

134, Avenue des Arenas de Cimiez-06000 NICE - FRANCE 

Tel.; (33).93,53.28,48, - FAX: (33).93.53.07.73 


La&erRamboord 



Memory Upgrade Board 


FORi£l 

LASERJET 

SERIES 
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ARGOSY TECHNOLOGY C0, r LTD. 

SF. NO IW. SEC. Z. KEELUHG RD TAIPEI. TAIWAN, fl.O.C. 
TEL: aaa-a-737ias fa# 


WHAT'S NEW 


INTERNATIONAL 


Improvements 
for Digital Ground 
Modeling 

L .M. Technical Services 
has added improvements 
such as color three-dimen¬ 
sional representations, ex¬ 
tended CAD output, a mouse- 
driven pull-down window 
interface, and faster process¬ 
ing to Digital Ground Model¬ 
ing 2,0 (see What’s New In¬ 
ternational, November 1988, 
page 881S-16.) 

The new Format option 
helps you easily extract ASCII 
data from file listings that 
you have produced with other 
software. The new Zcheck 
program provides statistical 
analysis of reduced levels and 
isolates bad data points from 
the source data set of a 
DGM. The software’s subtrac¬ 
tion function has been ex¬ 
tended to include addition and 
Boolean sum/difference 
functions. 

The menu shell program 
has been rewritten to provide a 
pull-down window environ¬ 
ment from which you run the 
DGM programs. The shell 
now offers on-line help for 
each menu option to reduce 
learning time for novice users. 
The menu program also lets 
you select a working directory 
for data, select files using the 
cursor, and run user-written 
batch files from within the 
DGM environment. It also pro¬ 
vides a DOS shell. 

All the DGM program 
modules have upgraded param¬ 
eter-parsing facilities to im¬ 
prove batch processing of data. 
You can direct the program 
to use its default value in a 
batch file by using the * pa¬ 
rameter. You can also suppress 
pausing at the end of pro¬ 
grams and requests to over¬ 
write files by setting a DOS 
environment parameter, in ad¬ 
dition, you can run user-writ- 
ten batch files directly from 
the DGM menu shell without 
exiting to the operating system. 


You define new Long Sec¬ 
tion features by an x,y r z data 
file or stream of coordinated 
points i nstead of a line be¬ 
tween two points. DGM 2.0 
automatically scales screen 
output of sections and re¬ 
places the plotting of multiple 
sections with a more stan¬ 
dard presentation of the section 
data. Plotter scaling is now 
user defined, and you can fur¬ 
ther enhance the output by 
transferring the section to 
CAD. 

Version 2.0 supports the 
IBM 8514 VGA-standard 
monitor with a resolution of 
1024 by 768 pixels. Printer 
support has been extended to 
include the Hewlett-Packard 
range of graphics printers 
(i.e., the LaserJet, ThinkJet, 
and DeskJet). Digitizing tab¬ 
let support has been increased 
to support Summagraphics, 
Calcomp, arid AutoCAD, plus 
a general-purpose ASCI I- 
type tableL. A version of DGM 
is available that supports 
computers with 8087, 80287, 
and 80387 math copro¬ 
cessors. 

The upgraded CAD inter¬ 
face gives you functions that 
include the output of scaled 
surface gradient vectors, re¬ 
vised long sections, and con¬ 
tours drawn as true three- 
dimensional polylines. In 
addition, the input program for 
converting DXF files to x r y,z 
data files has been upgraded to 
scan for additional 3-D data 
present in AutoCAD release 10 
files. 

Digital Ground Modeling 
2.0 requires an IBM PC with 
312 K by tes of R A M, DOS 
2.0, a hard disk drive, and 
a graphics adapter. 

Price: £645. 

Con tact: L. M. Te ch n ic a \ 
Services Ltd., Unit 310, Solent 
B us i ne s s Ce nt re, Mil Ibrook 
Rd., Sou tha mpton, H a mpsh i re 
SOI 0HW, UK, 44-703- 
702328; fax 44-703-780042. 
Inquiry 977. 

continued 
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Superlap-386SX 

A portable handful of power 
and performance. Features 
386SX, RAM up to 4MB, 

FDD and HDD, VGA 
graphics with 32 greys, 

640x480 page-white 
LCD, 83-key detachable 
keyboard with embedded 

keypad. Ports include 2 serial, 1 parallel, exter¬ 
nal monitor/disk drive/keyboard/keypad, ex¬ 
pansion bus, and interface for an internal 
modem. Using AC power or NiCad battery. 
Superlap gives you 32-bit power on the move. 




Superset-600 

A compact platform for 
fast 386 or 486 process¬ 
ing. The basic 600 (386- 
25MHz) is slotted for 
simple Power Card 
upgrades. Power Cards 
supply CPU (386-25/ 

33, 486-25/33), 64KB 
cache, and cache controller. All-in-One design 
integrates VGA, parallel and 2 serial ports, and 
drive controllers on mainboard. Storage for 2 x 
FDDs, 3.5" HDD, and 5.25" Tape/HDD. Super¬ 
set-600 is your bridge to the future. 


Staying abreast of everchanging technology is critical. Twinhead has an unparalleled record of 
engineering the latest ideas into reliable, affordable systems. Take the future in hand, see Twinhead s 
new 32-bit models. Your systems for the nineties. 



Global Industrial Center 
2nd Floor, 2 Lane 235, 

Bao Chiao Road, 

Hsin Tien, Taiwan, R.O.C. 

TEL: (886-2) 917-9036 Fax. (886-2) 917-2674/5 


Engineering Ingenuity 


Trademark Recognition-. 

Intel Corp.: 80386, 80486, 80386SX 
International Business Machines Corp.: VGA 
Twinhead International Corp.: Superlap, Superset-600 
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WHAT’S NEW 


INTERNATIONAL 



The Async4-II package helps you set up and test large 
multiple-serial-port systems. 


Add Four Serial 
Ports to Your IBM PC 

W ith Async4-II, you can 
add four serial ports to 
your IBM PC, XT, or AT. 

The half-size card comes with 
four-way 25-pin D connec¬ 
tors and Accent DOS support 
software to provide an easy- 
to-use interface for setting up 
and testing large multiple- 
serial-port systems. 

A multimode status port 
provides maximum software 
compatibility with similar 
products. 

Price: £295. 

Contact: Accent Computers 
Ltd., Kendal House, Victoria 
Way, Burgess Hill, West Sus¬ 
sex RH15 9NF, UK, 44-444- 
870444; fax 44-444-870222. 
Inquiry 916. 


C++ Programming 

X Computer Consulting 
offers three new products 
for C++ programmers. 


Glockenspiel C++, the 
Oasys implementation of 
AT&T’s C++, offers data ab¬ 
straction and enhanced type¬ 
checking, so you can build 
large or sophisticated applica¬ 
tions more productively. 


The package adds the con¬ 
cept of classes to C. Classes re¬ 
semble structures but have 
special access functions bound 
to them that enforce true data 
abstraction and data hiding and 
that allow object-oriented 
programming with a low run¬ 
time overhead. 

C++ provides other im¬ 
provements over traditional C, 
such as operator overloading, 
optional strong type-checking, 
constant pointers, and refer¬ 
ence variables. You can use 
Glockenspiel C++ as a pre¬ 
processor with a Kernighan 
and Ritchie C compiler, and 
your existing C code remains 
just as efficient when you 
pass it through the C++ 
preprocessor. 

Other features include 
data hiding, optional guaran¬ 
teed initialization of data 

continued 


BYTE BACK ISSUES FOR SALE 

1987 1988 1989 1990 Rates (postage and handling included): 

Holland Dfl 18.00 Switzerland SwFr 13.50 

United Kingdom £5.25 France FFr54.50 

West Germany DM16.50 Sweden SEK 56.50 

No other currencies will be accepted other than those mentioned above. 

Please indicate which issues you would like by checking (s') the 
boxes. Send requests with payment to: 

BYTE Back Issues, c/o Dynamic Graphics International, 

P.O. Box 25, 3950 AA Maarn, The Netherlands 

□ Check enclosed 

Charge: □ MasterCard □ Eurocard □ American Express 

Card tt _ 

Exp. Date _ 

Signature _ 

Name _ 

Address _ 

Postcode_ City_ 

Country _ 

All orders must be prepaid. Pay only in currencies given. 

Please allow three weeks for delivery by surface mail. 

Issues 
Available 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

Inside the 
IBM PCs 


— 
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Four reasons why 

1990will be the year 
of the workgroup. 





It + s already happening. More and more companies are 
embracing the idea of team or “workgroup” computing. 
Where people working on the scime projects have the abil¬ 
ity to exchange files, send electronic mail, share printers, 
and work together more effectively than even before. 

Reasons enough for workgroup computing. But 
now TOPS presents four more.. .a new line of powerful 
networking products that will change the way you com 
municate from 1990 onward. 

The ideal workgroup network- 
just add people. 

With TOPS new Network Bundle for DOS and TOPS 
Network Bundle for Macintosh you’ll have the power to 
share files, printers, and other resources with one person, 
your group, your department, or your entire organisation. 

And best of all, both packages come bundled with 
the all new TOPS InBox, the powerful, yet easy-to-use 
electronic mail system. All, in one box. 

Complete mail in a box. 

On its own, electronic mail can be the key to a 


successful workgroup. And InBox provides fast, reliable, 
and easy-to-use electronic mail for up to 20 users. While 
InBox Plus delivers expandable communications for 
100 users per Message Center. 

In fact, used with other InBox Plus Message Centers, 
or UNIX Mail, MCI Mail, VMS, and other systems, InBox 
Plus can send messages anywhere in the world. 

TOPS Network Bundle for DOS, Network Bundle 
for Mac, InBox, and InBox Plus. Four great products. 

Four great reasons to make 1990 the year of the 
workgroup in your 
company. And the 

best reasons of all ~ 1^- \ 

to call TOPS today. 


TOPS 


When you need connections. 


In the U.K..TOPS products are distributed by FrontLine 

(0256 463344), and P&F(0706 217744"). 


In Europe, call TOPS Europe: +44 2 76 51440. Outside Europe, call TOPS Inter¬ 
national: +1-415- 7t.i9-2449. In Canada, call 415-769-6700, exi 400. And In 
the U5-, call 1-300-445 TOPS. Copyright C. 193*1, Sun Microsystems, Inc 
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POS-EQUIPMENT 



Scanners Applications for 

Drawers MS-DOS/UNIX 

dietrich SINCE 1928 

Zahringer Sta0e 326 
D-7800 FREIBURG/Germany 
Phone 49-761-54915 
FAX 49-761-56881 


Circle 41 7 on Reader Service Card 


P9-386SX 


• R03M/SX CPU 

• ROJin/SX Socket 

• I6MH7 7eo W*.t 
Sun* 

• EMS V4J1 DRIVER 
SUPPORT 

• On txxttd Merrier? 

Up 10 4MB 

• Fully Compatible With 
UNIX. ZENIX. OS/2. 
NOVELL NETWARE 

• Dealer Welcome 




Galaxy Microcraft Systems Co M Ltd. 

?ri No 25 Li me 21 Hui An V . Tail*.. Uwai. • O t. 
PO BOX 74-543 (jupei ret 886/70516/2 
Fa« 88fc2 7056600 Tee. 24-9S6 GAlAXli* 


WHAT’S NEW 



structures, overloading of 
function names, operator over¬ 
loading, dynamic typing, op¬ 
tional strong type-checking, 
in-line functions, user-con- 
trolled memory management, 
and optional user-defined 
implicit type conversion. 

Glockenspiel C++ is 
available for the Mac II A/UX, 
IBM RT, DEC VAX, Sun-3, 
Sun-4, SPARCStation, and HP 
9000. 

C++/EMACS is a multi¬ 
window environment for edit¬ 
ing, compiling, debugging, 
and maintaining C++ pro¬ 
grams. The package lets you 
edit several files (or portions 
of the same file) simulta¬ 
neously in multiple windows, 
even on character-oriented 
CRTs. You have access to op¬ 
erating-system commands, 
source code compilation, and 
error reporting, all without 
leaving C++/EMACS. 

C++/EMACS offers fea¬ 
tures to speed learning and 
programming in C++, in¬ 
cluding control-structure 
expansion, brace and paren¬ 
thesis matching, C++ or C 
preprocessor macro expan¬ 
sions, pretty-print reformat¬ 
ting, and tags functions. 

Using its macro capability, you 
can extend or modify C++/ 
EMACS to your specific 
needs. 

The software also lets you 
trap usage errors at coding 
time, open multiple windows 
into one or more files, commu¬ 
nicate with the operating sys¬ 
tem through editable shell win¬ 
dows, zoom in and out of 
programs to any specified 
nesting level, and create and 
control additional windows. It 
provides the MLisp macro 
language for customizing; flow 
control; math and logic oper¬ 
ators; and support for window¬ 
ing systems like Sun Win¬ 
dows and the X Window 
System. 

C++/EMACS is available 
for the IBM AT, RT, and 
PS/2s, VAX VMS, Sun386i, 
Sun-2, Sun-3, and Apollo. 

The Screens++ User In¬ 


terface Library is a toolbox of 
high-level, reusable C++ 
classes that lets you quickly 
create user interfaces for 
Unix and DOS applications. 

By basing application inter¬ 
faces on Screens++ classes 
and using the unique inheri¬ 
tance feature of C++, you can 
change or enhance the char¬ 
acteristics of the application’s 
user interface while ensuring 
code integrity and correctness. 

The package includes sev¬ 
eral major classes: abstract 
data types (including string 
conversions and formatting 
specific to an application), 
screen fields (including posi¬ 
tion, attributes, ordering, and 
data validation), virtual termi¬ 
nals (hardware-independent 
I/O), windows (virtual moni¬ 
tors onto the virtual termi¬ 
nals), and text attributes. Each 
of these classes has subclass¬ 
es, including pop-up and pick- 
list menus, error handling, 
and keyboard handling. 
Screens++ provides for 
global modification of default 
class behavior, eliminates 
user-interface debugging, sup¬ 
ports Curses on Unix sys¬ 
tems, and automatically ad¬ 
justs to screen resolution. 

The Screens++ package is 
available for the IBM PC run¬ 
ning under DOS, the IBM AT 
running under Unix or AIX, 
the Sun Apollo, and the DEC 
VAX. 

Price: 2100 to 23,200 
deutsche marks for Glocken¬ 
spiel C++; 1600 DM for 
C++/ EMACS Binary; 3100 to 
25,500 DM for C+4/ 

EMACS Source; 1900 to 7500 
DM for Screens++; all de¬ 
pending on your hardware 
configuration. 

Contact: X Computer Con¬ 
sulting GmbH, Durlacher 
Allee 53, D7500 Karlsruhe, 
West Germany, 49-721-61-64- 
74; fax 49-721-62-13-84. 
Inquiry 978. 

continued 
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5 out of 5 hackers prefer other software 
protection methods to Hardlock E-Y-E.® 



What hackers dislike... 

Hardlock E-Y-E was designed using cryptographic 
principles. It took the experience and know-how 
of Germany’s No. 1 in software protection and the 
leading edge technology of a US semiconductor 
company to create the ultimate software protection 
tool. Hardlock E-Y-E is based on a custom chip 
featuring secure algorithmic response rather than 
simple bit swapping or counting schemes. 


device is shipped with the software for the user 
simply to plug into the parallel interface and forget. 

Daisy chainability, outstanding reliability (no battery is 
needed), and the most compact High-Tech design 
ensure that your customer will accept Hardlock E-Y-E. 


What software developers like... 

Hardlock E-Y-E combines all the features software 
developers require in a single product: algorithmic 
response to provide security and an optional non¬ 
volatile memory to allow custom configurations. 
FAST Electronic has made implementation of 
Hardlock E-Y-E in your software easy. Use HL-Crypt 
to protect .EXE or.COM files, or incorporate high 
level language interface routines in your software. 
The algorithm parameters and the contents of the 
memory can be programmed in seconds using our 
Crypto-Programmer card.This unique card guaran¬ 
tees that no one else can burn your original codes. 
Simply plug the card into any PC slot and start up 
your own Hardlock E-Y-E workshop. 

What your customers will like... 

Hardlock E-Y-E allows unlimited backup copies. The 


...As more and 
more software 
developers, 
customers and 
accountants appreciate the Hardlock E-Y-E device, 
hackers like it less and less. 


Hardlock E-Y-E 

programmable, algorithmic response 
and memory option - all in one. 



What your accountant will like... 

Hardlock E-Y-E needs no factory coding. This ensu¬ 
res optimum delivery schedules and stock flexibility. 
Revenues will 
go up as soft¬ 
ware piracy 
and multiple 
usage are pre¬ 
vented. Despite 
its wealth of 
features, 

Hardlock E-Y-E’s 


prices remain 
competitive. 


For additional information, contact Brahim Ajari at Fast Electronic or one of the distributors listed below: 


France: 

FAST Electronic France S.A.R.L. 
9, Av d’Arromauches 
94100 St Maur des Fosses 
Tel: (1) 48837811 
Fax (1)-48839734 


BeNeLux: 

crypsys gegevensbeveiiigmg 
Arkelstraat 37 
42001 KB Gorinchem 
Tel: (01830)-37444/37069 
Fax: (01830) 37083 


Italy: 

TECHNE S.R.L 
Via della Pace. 94 
41033 Concordia s/S. (MO) 
Tel (0535)-54178 
Fax: (0535)-57070 


Yugoslavia: 

G&G electronic 
Krizovljanska 1 
41000 Zagreb 
Tel: (041)-315794 
Fax: (04D-333510 


Spain: 

FAST Iberica, S.L. 
c/Ricardo Ortiz. 56 Posterior 
28017 Madrid 
Tel: (91) 3613222 
Fax: (91)3613219 


U.K.: 

magmteye Ltd. 

Studio 6,Walmer Studios 
235-239 Walmer Road 
London W11 4EY 
Tel: (71)2218024 
Fax: (71) 7923449 


Greece: 

Digital Circle 
28. Grammu St. 
15669 Athens 
Tel: (01)-6516-860 
Fax: (01) 6535-703 



Fast Electronic GmbH 


FAST Electronic GmbH, Kaiser-Ludwig-Platz 5. D-8000 Munchen 2, West-Germany,Tel: 49/89/539800-20, Fax: 49/89/539800-40 
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WHAT’S NEW 


Now Available 

OSF/Motif 

Programmers 

Workshop 

For application programmers who 
are building user interfaces that 
have the OSF/Motif look and feel. 

* 4 days 

Mixture of lectures and practical sessions. 

* Concentrate on Motif Tookit 

Also cover Motif Window Manager. User 
Interface Language. Style Guide 

* By end of course. 

you will be fluent enough to 
build a scrolling text editor 
with pull-down menus and dialog 
boxes. 

* 1X1 the X Window System 
Experts 

Call IXI Sales on +44 223 462131 

1X1 Limited. 62-74 Burleigh Street. 
Cambridge. CB1 lOJ. England 
Fax:+44 223 462132 
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Whp% Laser Printers/Scanjet Plus 
Interface/Plotters - Call 


Memory for Hard Drives, Tape Backup 
for above and Sun & DEC Systems 

IBM comma 6 Mv 1, ALR 
=IEEVEREX- AST & other 

XT/AT Compatibles & 386 Computers 
CALL for LOW PRICES 

Gov’t, Corporate, Schools, Dealers, 

& Export INQUIRIES WELCOME. 


5URHH inc. 


1 44912 Osgood Road, Fremont, CA 94539 

Ph: (415) 651-5101 Fax: (415) 651-5241 
1-800-543-1001 

VISA, Master Card accepted, w/sc 
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The ProDot 24 is an 80-column, 24-pin printer that can print 
240 cps at a resolution of 12 cpi in draft quality and 79 cps 
in letter quality . 


Professional 
Dot-Matrix Printers 

C itizen Europe offers the 
ProRange of dot-matrix 
printers, including the Pro- 
Dot 24, ProDot 9, and ProDot 
9X. All the models offer 
three paper-loading options: 
rear feed for continuous 
paper, bottom feed for labels 
and multipart stationery, and 
top feed (in combination with 
an optional automatic sheet 
feeder) for single sheets. The 
paper park facility lets you 
park continuous paper and use 
single sheets without unload¬ 
ing, and the scroll function 
allows short tear-off and re¬ 
turn to top of form for econom¬ 
ical paper use. 

The ProDot 24 is an 80- 
column, 24-pin printer that can 
print 240 cps at a resolution 
of 12 cpi in draft quality and 
79 cps in letter quality. Two 
standard draft-quality fonts 
and five standard letter-qual¬ 
ity fonts let you select your fa¬ 
vorite font or your company’s 
standard font. You can also 
choose from a variety of print 
styles such as quad print, 
which is useful for headings 
and has a graphics capability 
of 360 by 360 dpi. 

The printer’s nonvolatile 
24K bytes of memory can hold 
information even when the 


printer is switched off. You 
can use it to save page for¬ 
mats or even to store additional 
downloaded fonts. 

The ProDisk facility, 
which Citizen Europe offers 
with its ProRange line of 
printers, contains five menu- 
driven programs that help 
you set up the printer. Once 
you define the configura¬ 
tions, you can store them in the 
printer’s memory. ProDisk 
also lets you customize charac¬ 
ters (e.g., fonts and logos) 
and store them. An alignment 
feature on the disk facilitates 
label printing. 

The ProDot 24 comes with 
parallel and serial interfaces. 
Optional features include a 
color kit, an automatic sheet 
feeder, and additional font 
cards. 

The ProDot 9 and ProDot 
9X are the 9-pin models in the 
Citizen ProRange. The Pro- 
Dot 9 features an 80-column 
carriage, and the ProDot 9X 
features a 136-column car¬ 
riage. Both models can print 
300 cps at a resolution of 12 
cpi in draft mode and 60 cps 
in near-letter-quality mode. 

The printers offer one resi¬ 
dent draft-quality font, three 
near-letter-quality fonts, and 
a host of type styles, including 
quad print. You select print 
commands like condensed, 

continued 
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Why we developed a network 
for small business? 





Unlike other LANs that try to make a sale out of complexity in the name of 
technical excellence, D-Link gives you the practical solution with product 
quality and solid performance that you can afford. Take our D-Link LANsmart 
network operating system software, for example. Its DOS and NetBIOS 
compatibility gets you right away into information/peripheral sharing with all 
existing applications available in the market. Its easy operating 
flexible configuration features make it ideal for any small business 
cannot afford the expenses of constant professional support 
dedicated server computers. 

From Ethernet to ARCnet to our own twisted-pair network, 

D-Link gives you the one-stop shopping convenience to select 
hardware to fit your specific requirements of networking 
PC/XTs, AT/386s and PS/2s together. All D-Link hardware 
also gives you an additional benefit: it not only runs our 
own LANsmart software but also is fully compatible with other major LANs, 

such as Novell’s NetWare. Which makes your 
investment on D-Link even more valuable 
and long-lasting. 

So if you think of a network for small 
business, think of D-Link. 




mi*-* 


D-Link 

the easy link 


Head Office 

D-Link Systems Inc. 
5 Musik 

Irvine, CA 92718 
TEL: (714) 455-1688 
FAX: (714) 455-2521 


D-Link (UK) 081-209 1300 
West Germany 09131-22553 
France 086-914416 
Italy 0733-586423 
Spain 93 3233151 


Portugal 02-9487514 
Switzerland 032-410111 
Belgium 03-4803797 
Sweden 040 164180 
Finland 0-5653811 
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WHAT’S NEW 



Intelligence 
for your 
Products 

TDS9090 Card Computer drives LCDs, 
keyboard, serial and parallel interfaces. It 
has lots of memory, both working space and 
non-volatile. All C-MOS for low power and 
physically small. Forth high level language 
on the computer as well as an assembler. 
Interactive development for fast software 
design. Well supported by a supplier for the 
past nine years of embedded computers. 
Thousands in use world-wide. Starter 
kit £194.95. PC development environment 
and applications software library on disk 
£90.00. Price drops 
steeply with quantity. 

Triangle Digital Services Ltd., 

223 I^ea Bridge Rd., London FJO 7NE 

Tfcl: +4481-539-0285 Fix +4481 558 8110 

Telex: 93499 TXUNK O (quote MBX 081520(468 in message) 
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N0VELL-UNIX-0S/2 


Drive Kits & Servers 

33 flavours custom configured with or 
without software 

• Aho subsystems & do it yourself kits 
for AT 386 & PS/2 

• Busmaster controllers ESDI ft SCSI 
1:1 interleave 15MB/sxfer 

• 380MB MAXTOR $1375 

• 760MB MAXTOR $1995 

• 1.2 GB DAT subsystems $1995 

• Optical Drives 


3EST-USA 

(408)737-3900 • FAX (408) 737-3910 
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3-YEAR GUARANTEE : DELIVERY FROM 


IBM-PC BUS 

Input/Output Cards 

A range of PC and MCA bus cards designed 
and made in the UK to the BS 5750 quality standard 

I DIP- 24 Opto-isolated digital inputs 
DOP- 24 Opto-isolated Darlington outputs 
DIO- 48 24 Opto-in. 24 Opto-oul 
PIO- 48 programmable TTL Input/Outputs 
DPC- 10 Pulse counter/ttmers 
DCM- 16 8 Opto-in, 8 Opto out CTC 
A IP- 24 differential, 12 Bit ADC inputs 
AOP- 8 12 Bit DAC outputs 
AIS- 16 Isolated, 12 Bit ADC inputs 

TIP 8 Thermocouple inputs 

ADC- 42 16 ADC 2 DAC 24 PIO 
SIO 2 RS232/422/485/20mA 
BXT Backplane extenders 
BP- S/ll Slot backplanes A ^ | 
Ask for foil catalogue. 

Blue Chip Technology. 

Ha warden Industrial Park. 

Manor Lane. Deeside. 

Clwyd CH5 3PP 
Telephone:(0244)520222 B LUE CHIP 

Fax: (0244) 531043 Telex 61471 technology 


IV KEMITRQN GROUP COMPANY 


INOdd AddAnaa : 33±NV«VnQ dV3A*e 


INTERNATIONAL 


expanded, reverse printing, 
and proportional spacing 
through the color-coded con¬ 
trol panel. Memory capacity is 
8K bytes, into which you can 
download your own characters. 

The ProDot 9 and ProDot 
9X come with IBM Proprinter 
and Epson FX emulations, a 
parallel interface, and a push/ 
pull tractor feed. Options in¬ 
clude automatic sheet feeders, 
a color kit, a serial interface, 
and extra font cards. 

Price: £599 for the ProDot 
24; £439 for the ProDot 9; 
£559 for the ProDot 9X. 
Contact: Citizen Europe 
Ltd., Wellington House, 4/10 
Cowley Rd., Uxbridge, Mid¬ 
dlesex UB8 2XW, UK, 44- 
895-72621; fax 44-895- 
59200. 

Inquiry 913. 


Cross-Development 
Tools for Inmos 
Transputers 

R eal Time Systems offers 
a range of cross-develop¬ 
ment software tools for trans¬ 
puters that includes C and 
Pascal cross compilers, a 
cross assembler, and a 
simulator/debugger. 

The CT8 Cross Compiler 
is a full ANSI-conforming C 
cross compiler that provides 
structure assignment, code op¬ 
timization, a comprehensive 
listing facility, a T800 assem¬ 
bler, a linker, a librarian, a 
library ordering utility, object 
module inspection, an abso¬ 
lute hexadecimal file genera¬ 
tor, C source-level debug¬ 
ging, and a multipass 
command driver. 

The PT8 Pascal Cross 
Compiler is compatible with 
the ISO Level 1 standard for 
Pascal and provides a number 
of extensions to the language. 
In addition, the package in¬ 
cludes an ANSI C compiler 
and documentation that guides 
you in converting to and from 
other Pascal implementations. 


In addition to support util¬ 
ities, the XT8 Cross Assembler 
provides support for the in¬ 
struction sets of the T800, 
T414, and T212 transputers. 
Features include production of 
absolute or relocatable code, 
macros and repeats, condition¬ 
al assembly, inclusion of ex¬ 
ternal files, temporary labels, 
a large symbol table, and an 
optimization facility. XT8 is 
written in C and is compat¬ 
ible with the associated Real 
Time Systems C compilers 
and the Mimic Simulator/ 
Debugger. 

Real Time Systems devel¬ 
oped the MST8 Mimic Simula¬ 
tor/Debugger to help you test 
and debug applications devel¬ 
oped with its native and 
cross-development tools. 

Mimic provides support for 
events, multiprocessing, in¬ 
memory channels, and trans¬ 
puter links and will execute 
Occam binaries. Features in¬ 
clude a line assembler/disas¬ 
sembler, full symbol table 
handling, single-step simula¬ 
tion, conditional breakpoints 
on instructions or data, trace 
execution, user-defined 
functions/macros, and I/O 
simulation (interactively or 
with files). It also lets you ac¬ 
cess the whole address space 
and the instruction sets of the 
T800 and T414 transputers. 

The packages are available 
for DOS, Sun-3 running 
SunOS, and Micro VAX and 
VAX running VMS or Ultrix. 
Mimic is also available under 
transIDRIS (see December 
1989 What’s New Interna¬ 
tional, page 80IS-36). 

Price: £400 and up. 

Contact: Real Time Systems 
Ltd., P.O. Box 70, Viking 
House, Nelson St., Douglas, 
Isle of Man, UK, 44-624- 
661400; fax 44-624-26396. 
Inquiry 974. 

continued 
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ASSEMBLERS 


Snobol 4+ 

£60.00 

GSS Graphics Dev. Toolkit 

£389.00 

Periscope II 

£110.00 

PC Fortran Tools 

£99.00 

386 ASM Link & Locate 

£435.00 

Trilogy 

£60.00 

GSS Kernel 

£299.00 

Periscope II-X 

£90.00 

PC Yacc 

£249.00 

MASM v.6.1 

£89.00 

PASCAL 


GSS Metafile Interpreter 

£179.00 

Periscope in 

£875.00 

PolyAWK 

£85.00 

OPTASM 

£79.00 

Microsoft Pascal 

£189.00 

HALO-88 

£245.00 

Periscope I Rev 3 

£435.00 

PolyA WK OS/2 

£115.00 

Turbo Assembler/Debugger 

£89.00 

Oregon Pascal-2 

£149.00 

HOOPS 

£360.00 

Periscope IV (16 MHz) 

£1245.00 

QPARSER Plus 

£180.00 



ProPascal 

£235.00 

HOOPS 32 

£349.00 

Periscope IV (20 MHz) 

£1435.00 

Text Management Utilities 

£75.00 

BASIC 


Metaware Professional Pascal £560.00 

I 

1 

£169.00 

Periscope IV (25 MHz) 

£1625.00 

Turbo Professional 

£75.00 

Microsoft Professional BASIC £320.00 

Meta ware Prof Pascal 286 

£375.00 

scLASERplus 

£299.00 

Plus Board with 512K 

£310.00 



BASIC Interpreter 

£215.00 

Turbo Pascal v.5.5 with objects £89.00 

Silver Paint 

£60.00 

Plus Board with OK 

£220.00 

TRANSLATORS 


Quick Basic U.K 

£60.00 

Turbo Pascal Professional 

£159.00 

Silver Pak 

£179.00 

Serial Test 

£310.00 

BAS_C Commercial 

£229.00 

True Basic 

£65.00 



Slate 

£215.00 

Soft Probe ILTX 

£245.00 

Bastoc 

£480.00 

Turbo Basic 

£65.00 

PROLOG 


Universal Graphics Library 

£130.00 

Sofl-X-plore 

£79.00 

dBx dBASE toCv.4.7 

£389.00 


Arity Combination Pack 
Expert System Dev. pack 


£685.00 

£185.00 


Sourcer ♦ BIOS Pre-Processor £89.00 


OP. SYSTEM ENHANCEMENTS 


dBx Library Source 
dBx UNIX/XENIX Source 


£CALL 

£CALL 


Lattice C Compiler v.6.0 

£160.00 

Intelligence Compiler 

£299.00 

C Sharp 

£300.00 

DOCUMENTORS 


FOR C v.2.0 MS-DOS NEW 

£565.00 

Microsoft C v.6.0 NEW 

£250.00 

MicroPROLOG Professional 

£425.00 

DESQview API C Lib/Ref 

£125.00 

ASM Flow 

£60.00 

FOR.C v.2.0 XENIX NEW 

£630.00 

Watcora C Optimizing 

£245.00 

MProlog 

£299.00 

Multi C 

£89.00 

Clear+ for dBASE 

£125.00 

FOR.C++ XENIX/386 NEW 

£1195.00 

C-terp 

£189.00 

Professional Prolog 11 Plus 

£899.00 

Multi Dos Plus 

£60.00 

Clear+ for C 

£125.00 



C86 Plus 

£310.00 

Professional Prolog 

£546.00 

OS/2 Programmer’s Toolkit 

£215.00 

dAction 

£55.00 

VERSION CONTROL 


Eco C88 with dev. library 

£55.00 

Prolog Advanced Toolkit 

£90.00 

OS/286 

£299,00 

dAnalyst 

£139.00 

M.K.S. RC.a 

£125.00 

Express C 

£60.00 

Prolog Compiler 

£320.00 

OS/386 

£299.00 

Design/2.0 

£215.00 

MJCS. R.C.S. 5 User 

£485.00 

High C-286 

£375.00 

Prolog Compiler/Interpreter 

£399.00 

Resident C 

£120.00 

dF LOW 

£89.00 

M.K.S. R.C.S. 10 User 

£905.00 

High C-386 

£560.00 

Prolog-86 Plus 

£150.00 

Sapiens V8 

£180.00 

Docum enter 

£179.00 

PVCS Professional 

£395.00 

Instant C 

£310.00 

SQL Development Pack 

£185.00 

Synergy Toolkit 

£239.00 

Flow Charting n Plus 

£139.00 

PVCS Network (5 User) 

£1395.00 

Instant C/16M 

£495.00 

Turbo Prolog 

£75.00 

Time Slicer 

£179.00 

Fox Tool Box 

£179.00 

PVCS/PolyMake OS/2 

£CALL 

NDP C 

£375.00 



VMFM 

£115.00 

PolyDoc 

£169.00 



Quick C U.K 

£65.00 

Al AND OBJECT ORIENTED 

Wendin PC UNDC 

£60.00 



BACKUP - RECOVERY - REPAIR 

Turbo C v.2.0 

£89.00 

C-Talk 

£95.00 

Wendin PC VMS 

£60.00 

EDITORS 


dSalvage 

£59.00 

Turbo C Professional 

£159.00 

C+ Objects Vol 1 with Source 

£275.00 

Windows Development Kit 

£295.00 

BRIEF v.3.0 NEW 

£159.00 

Fastback 

£105.00 

UscrSoO/C 

£150.00 

CxPERT 

£245.00 



BRIEF v.3.0 UPGRADE 

£60.00 

Fastback Plus 

£115.00 

Zortech C Compiler 

£45.00 



QUERY 


BRIEF OS/2 

£159.00 

Mace Utilities 

£59.00 


COMMUNICATIONS 


CBTREE/SQL 

£239.00 

dBRIEF v3.0 NEW 

£79.00 

Norton Utilities Advanced 

£89.00 

C++ 


AdComm 

£185.00 

CQL Query System 

£239.00 

BRIEF with dBRIEF 

£229.00 

PC Tools Deluxe 

£69.00 

Advantage C + + 

£310.00 

C ASYNCH MANAGER 

£110.00 

dQUERY/Lib 

£179.00 

C-EDIT 

£239.00 

XTree Net 

£235.00 

Guidelines C++ with book 

£185.00 

Communications Library 

£145.00 

db RETRIEVE 

£239.00 

EMACS 

£199.00 



Intek C++ 80386 

£310.00 

Comm Pak with Breakout 

£195.00 

XQL 

£480.00 

Epsilon 

£110.00 

CACHE 


Zortech C+ + Compiler v.2.0 

£120.00 

Multi Comm 

£89.00 

Xtrieve PLUS 

£360.00 

ME Editor with C Source 

£115.00 

PolyBoost II 

£49.00 

Zortech C++ Dev. Edition 

£270.00 

Net Lib 

£125.00 

Netware SQL 

£385.00 

Micro ISPF 

£110.00 





NET-TOOLS 

£95.00 



Norton Editor 

£49.00 

COMMS. A TERM. EMULATORS 

COBOL 


SilverComm 

£120.00 

REPORT 


PC/EDIT Plus 

£179.00 

Blast Communications 

£149.00 

acucobol MS-DOS 

£900.00 

Comm Plus 

£60.00 

CB/IQ Report 

£139.00 

Personal Rexx 

£79.00 

Carbon Copy Express 

£199.00 

acucobol Net-Bios 

£1250.00 

Turbo ASYNCH PLUS 

£80.00 

Coreports 

£179.00 

PI Editor 

£119.00 

Carbon Copy Plus 

£115.00 

acucobol XENIX-286 

£1500.00 



Focus Report Writer 

£210.00 

SPF/PC 

£149.00 

Crosstalk Mark 4 

£145.00 

acucobol XENIX-386 

£2000.00 

FILE MANAGEMENT 


r-trec 

£179.00 

Turbo Basic Editor Toolbox 

£59.00 

Crosstalk XVI 

£115.00 

acucobol OTHERS 

CALL 

asm TREE 

£245.00 

R&R Relational Reportwriter 

£95.00 

Vedit+ 

£115.00 

Mirror III 

£75.00 

Microsoft COBOL 

£565.00 

B-Tree with Source 

£110.00 

R&R Clipper Module 

£49.00 



PC Anywhere UI 

£85.00 

Real Menu 

£210.00 

B+Tree for C 

£49.00 



HELP GUIDES AND TRAINING 

Sidctalk II 

£70.00 

RealCICS 

£750.00 

AXOS 

£245.00 

TEXT SCREENS 


dBASE on-line 

£60.00 

SmaiTerm 

£75.00 

Hcalia COBOL 

£750.00 

Btrieve v.5.01 Novel) 

£155.00 

Animator COBOL 

£120.00 

Norton Guides for ASM 

£75.00 

SmarTerm 125 

£175.00 

RM/Cobol 

£575.00 

Btrieve OS/2 

£370.00 

Application Manager 

£450.00 

Norton Guides for BASIC 

£75.00 

SmarTerm 220 

£115.00 

RM/Cobol-85 

£750.00 

Btrieve Multitasking 

£370.00 

C-Worthy v.1.1 

£160.00 

Norton Guides for C 

£60.00 

SmarTerm 2392 

£135.00 



BtrievoN v.5.01 

£370.00 

C-Worthy + Forms 

£240.00 

Norton Guides for 0&2 

£89.00 

SmarTerm 240 

£199.00 

dBASE 


Btrieve XENIX 

£370.00 

C-Worthy ♦ Forms ♦ Source 

£395.00 

Norton Guides for Pascal 

£75.00 

SmarTerm 400 

£99.00 

Clipper Version 5.0 U.K. New £325.00 

CIndex+ 

£245.00 

C-Worthy All C compilers 

£480.00 

Programmer’s Library 

£239.00 

SmarTerm 4014 

£135.00 

DB Fast/PLUS 

£155.00 

c-lree 

£245.00 

C-Worthy Forms only 

£80.00 



Z Stem PC-VT100 

£59.00 

DB Fast/WINDOWS 

£155.00 

Code Base 4 

£185.00 

C-Worthy Source code only 

£155.00 

UNKERS A LIBRARIANS 

Z Stem PC-VT220 

£89.00 

dBASE III Plus 

£395.00 

db_FIIJS/RETRlEVE 

£375.00 

C-Worthy OS/2 

£240.00 

ALINK NEW 

£195.00 

Z Stem PC-VT240 

£175.00 

dBASE IV 

£395.00 

d-trec 

£310.00 

C-Worthy + Forms for OS/2 

£320.00 

Archive Link 

£239.00 

Z Stem PC-VT4014 

£59.00 

dBMAN V 

£120.00 

dBC in 

£160.00 

C-Worthy ♦ Forms ♦ Source 

£480.00 

Link St Locate ♦♦ 

£245.00 



dBXL Diamond 

£155.00 

dBC III Plus 

£320.00 

C-Worthy OS/2 & MS-DOS 

£315.00 

LinkLok 

£245.00 

DISK MANAGERS AOPT1MISERS 

dBXL/Lan 

£375.00 

RealDL/I 

£599.00 

C-Worthy ♦ source 

£795.00 

PL1NK86 Plus Now Polytron 

£495.00 

HTest/HFonnat 

£85.00 

Foxbase+ v.2.10 

£245.00 

WKS Library 

£125.00 

Curses 

£150.00 

PolyLibrarian I 

£85.00 

Mace 5 

£65.00 

Foxbasc+/386 

£375.00 



Curses Window Dev. Kit 

£75.00 

PolyLibrarian II 

£126.00 

Mace Gold 

£95.00 

Foxbase+/LAN 

£375.00 

GENERAL 


Data St Windows 

£149.00 

.RTLink 

£180.00 

Norton Utilities Advanced 

£95.00 

Foxbuse+ Runtime 

£435.00 

ASMLIB 

£89.00 

Data Window 

£179.00 



SpinRite II 

£59.00 

Fox base + SCO XENIX 

£495.00 

C Tools Plus 

£79.00 

dWindows for db3 

£60.00 

MAKE UTILITIES 



Quicksilver Diamond 

£375.00 

C Utility 

£120.00 

Face-it 

£60.00 

PolyMake v.3.1 

£125.00 

OP. SYSTEM ENHANCEMENTS 



C*Lib C Function Library 

£120.00 

Flash-up w/Toolbox 

£85.00 

MKS Make 

£99.00 

386MAX 

£49.00 

DATABASE MANAGEMENT 

Clipper toolbox 

£239.00 

Forms II 

£179.00 

MKS Make 5 User 

£320.00 

386MAX Professional 

£80.00 

Advanced Revelation 

£595.00 

DB/RA3 

£125.00 

H 1-SCREEN XL 

£89.00 

MKS Make 10 User 

£515.00 

DESQview 

£79.00 

AskSam 

£185.00 

dBase Program Utility 

£55.00 

Multi Windows 

£179.00 



Norton Commander 

£55.00 

Clarion Persona) Developer 

£99.00 

dBase Program Utility Vol 2 

£55.00 

On-Line Help 

£90.00 

PROFILERS A OPT!MISERS 

Omni View 

£49.00 

Clarion Professional 

£435.00 

dBase Tools For C 

£56.00 

PANEL PLUS 

£299.00 

Codesifler 

£75.00 

Poly Shell 

£60.00 

Omnis Quartz 

£480.00 

Finally 

£60.00 

PC Forms 

£90.00 

DOSTRACE 

£59.00 

QDOS II 

£45.00 

Opus One 

£240.00 

Functions with source 

£125.00 

Pop Screen 

£55.00 

PC Metric 

£120.00 

Soft Bytes 386 Max 

£45.00 

Oracle for 1 -2-3 

£120.00 

Integrated Dev. Libraries 

£90.00 

POWER SCREEN 

£79.00 



Weiner Shell 

£175.00 

Paradox 2.0 

£439.00 

Pascal Toolkit 

£90.00 

Pro Screen 

£60.00 

PROTOTYPERS A GENERATORS 

Power Bundle 

£99.00 

PFS Professional File 

£149.00 

Pascal Tools 1 

£75.00 

SCREENIO 

£245.00 

Automated Programmer 

£605.00 

Windows/286 

£59.00 

R:BASE Ext. Report Writer 

£179.00 

QuickPak Professional 

£90.00 

Screen Sculptor 

£75.00 

Cogen 

£275.00 

Windows/386 

£115.00 

R:BASE for OS/2 

£545.00 

Quick Tools Ubrary 

£79.00 

ScreenS tar 

£120.00 

COMPEDITOR 

£110.00 



R.BASE for DOS 

£439.00 

Spindrift Library 

£90.00 

Screenplay 

£110.00 

Dan Bricklin Demo II 

£125.00 

FAX OR TFLFPHONF 

Reflex 

£89.00 

Super Functions 

£160.00 

SoftCode 

£120.00 

Data Boss for C 

£245.00 





Tom Rettig Help Combo 

£75.00 

SoflCode Template 

£30.00 

Data Boss for Pascal 

£245.00 

UntUI1 UAHU 


Fortran-P77L 
NDP FORTRAN-386 
ProFortran 
RM/Fortran 
SVS Fortran 


£299.00 

£360.00 

£236.00 

£375.00 

£435.00 


OTHER LANGUAGES 
ACTOR £310.00 

ACTOR Language Extension £60.00 
CCSM Mumps Single User £65.00 
PC Logo £90.00 

RPG II Complete £995.00 

Small talk/V £65.00 

Smalllalk/V 286 £129.00 


Turbo Plus 

Turbo PowerTools Plus 
Turbo Functions 

GRAPHICS 

dBase Tools for C Graphic 
dGE v.3.0 
EGA Toolkit 
Essential Graphics 
Flipper 

FontWINDOW/Plus 
GEOGRAPH Professional 
Grafmalic CGA & EGA 
Graphic 


£60.00 UI Programmer Dev. Edition £345.00 

£79.00 V Screen £39.00 

£69.00 VCScreen £90.00 

Vitamin C £135.00 

VLib with Source £90.00 

£55.00 Vermont Views £245.00 

£125.00 ZView £149.00 

£149.00 

£180.00 DEBUGGERS A DISASSEMBLERS 
£120.00 386 Debug £125.00 

£170.00 Breakout-n £79.00 

£239.00 D’Scope 2 £159.00 

£135.00 dBug Tor dBase £125.00 

£245.00 DIS-DOC £79.00 

Byte 04/05/90 


Matrix Layout v.2.0 
Syccro db (U.K.) 
Sycero db Net (U.K.) 


£129.00 

£595.00 

£745.00 


VISA OR ACCESS 


SYNTAX ANAL YSERS 5 LINTS 
PC Lint v.3.0 £89.00 

Pre-C £150.00 

TEXT A UNIX TOOLS 
C Programmers Combination £79.00 
C Tool Set £59.00 

MKS LEX & YACC £165.00 

MKS Toolkit v.3.1 NEW £149.00 
MKS Toolkit v.3.1 UPGRADE £50.00 


PRICING 

All prices exclude V.A.T f but ' 
Include first clasa recorded delivery. 

EDUCATIONAL DISCOUNTS 
Generous Educational distounti: 
H; Available on ctrtain^rodutts. ;••• 

CATALOGUES, FACT SHEETS 
Can for our new Sumnw W 
tatftJoguc. over 80 pages of Soft ware 
Development Tools. 


THE SOFTWARE CONSTRUCTION CO. LTD. 

1 THE MALTINGS, GREEN DRIFT, ROYSTON, HERTS. SG8 5DB (0763) 244114 FAX. (0763) 244025 
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WHAT’S NEW 


INTERNATIONAL 


Upcoming Events 


ICCC ’90 

T he Tenth International 
Conference on Computer 
Communication is scheduled 
for November 5-9 in New Del¬ 
hi, India. Topics will include 
communication aspects of dis¬ 
tributed operating systems, 
expert systems, office and fac¬ 
tory information systems, 
human-machine interfaces, ro¬ 
botics, security and privacy, 
standards, videotext, data 
transmission, networking, 
and workstations. 

Contact: Saroj Chowla. Or¬ 
ganizing Secretary. ICCC-90 
Secretariat, CMC Ltd., A-5 
Ring Rd., South Extension-I, 
New Delhi 110049, India, 
91-11-626807; fax 91-11- 
6844652. 


Amiga ’90 

G ermany’s second show 
dedicated exclusively to 
the Commodore Amiga per¬ 
sonal computer, called Amiga 
’90, will be held on Novem¬ 
ber 8-11 in Cologne, West 
Germany, at the Cologne 
Convention Complex. Novem¬ 
ber 8 has been designated as 
industry day for the press and 
industry representatives. The 
show will be open to the public 
on November 9-11. 

Contact: Amiga ’90, Wie- 
melhauser Strasse 247A, D- 
4630 Bochum, West Ger¬ 
many, 49-234-72035; fax 
49-234-72060. 


Expo Comm 
China ’90 

C alled the largest tele¬ 
communications/com¬ 
puter exhibition and confer¬ 
ence in Asia, Expo Comm 
China ’90 is scheduled for 
November 8-13 at the China 
International Exhibition Cen¬ 
ter in Beijing. Among the com¬ 


panies scheduled to partici¬ 
pate are Alcatel, IBM, 
Motorola. AT&T. Northern 
Telecom, STET, Nokia, Gold¬ 
star, Philips, British Tele¬ 
com, Samsung, Telefonica, 
Cable & Wireless, Varian, 
Dacom, SEL, and Global 
Equipment Corp. 

There will also be coun¬ 
try-specific pavilions, includ¬ 
ing the U.S.A. Pavilion with 
the U.S. Telecommunications 
Industry Association, the 
German Pavilion with the Ger¬ 
man Electrical and Electron¬ 
ics Manufacturers Association, 
the Japanese Pavilion with 
the Communications Industry 
Association of Japan, and the 
Canadian Pavilion with the Ca¬ 
nadian Department of Exter¬ 
nal Affairs. 

Contact: E.J. Krause & As¬ 
sociates, Inc., Attn: Ron 
Akins, Three Bethcsda Met¬ 
ro Center, Suite 510, Bethes- 
da, MD 20814, USA, 0101- 
301-986-7800; fax 0101-301- 
986-4538. 


ICITP 

he ways in which deci¬ 
sion makers should be 
taking account of emerging 
technology and of people's re¬ 
actions to it will be the sub¬ 
ject of the International Con¬ 
ference on Information 
Technology (IT) and People to 
be held on October 29-31 in 
the U.K. at Bournemouth’s In¬ 
ternational Conference 
Centre. 

The conference will cover 
topics such as IT and the Cus¬ 
tomer, IT in Industry and 
Commerce, IT and the Em¬ 
ployer, IT and Communica¬ 
tions, and IT and Government. 
Contact: Christina Dagnall, 
The Institution of Electrical 
Engineers Press Office, Sa¬ 
voy Place, London WC2R 
0BL, UK, 44-1-240-1871, 
ext. 272; fax 44-1-240-7735. 


JCIT-5 

srael is the site for the 
Fifth Jerusalem Conference 
on Information Technology 
to be held on October 22-25. 
The conference will provide 
an interdisciplinary environ¬ 
ment for computer scientists, 
engineers, users, and manag¬ 
ers to exchange views and 
ideas and to discuss their im¬ 
pact on the information sys¬ 
tems of the next decade. 

JCIT-5 will be held in con¬ 
junction with the 25th National 
Conference of the Informa¬ 
tion Processing Association of 
Israel and the 21st National 
Conference of the Israeli Sys¬ 
tem Analysts Association. 

This will provide an opportu¬ 
nity for attendees to interact 
with colleagues in Israeli aca¬ 
demic and industrial research 
and development institutions. 
In addition, there will be an 
international exhibit of hard¬ 
ware and software products. 
Contact: JCIT-5 Secretariat, 
c/o International Ltd., P.O. 
Box 29313, Tel Aviv 65121, 
Israel, 972-3-654548; fax 972- 
3-660604. 


Type90 

D uring August 31 

through September 4, 500 
type designers, graphic art¬ 
ists, educators, systems inno¬ 
vators, and market and indus¬ 
try executives will gather in 
Oxford, U.K., to take part in 
the Type90 design conference. 

Type90 will explore the 
impact that computers, video 
screens, and laser printers 
are having on letter forms; will 
show the latest tools of type 
design, typesetting, and page 
layout; and will investigate 
what is happening in all media 
that use type, including TV, 
the movies, the sign industry, 
and architectural graphics. 

A series of seminars, 
workshops, lectures, and ex¬ 


hibits will provide a variety 
of forums and formats to cover 
every aspect of type. During 
the workshops, font-design 
systems, type-modification 
programs, desktop publishing, 
laser printers, and high-reso- 
lution imagesetters will be 
available. 

Contact: Roger Black, Roger 
Black, Inc., Room 501,80 
Fifth Ave., New York, NY 
10011, USA. 0101-212-727- 
2770; fax 0101-212-727- 
1689. 


SISEA ’90 

T he Second International 
Symposium on Electronic 
Art is scheduled for Novem¬ 
ber 12-17 in Groningen, The 
Netherlands. The symposium 
will be the center of a week of 
electronic-art events, includ¬ 
ing a scientific symposium; 
workshops and tutorials on 
computer graphics and com¬ 
puter music; performances, 
concerts, film, and video 
shows; an exhibition; and 
events for the general public. 

Topics to be covered in¬ 
clude computer graphics, ani¬ 
mation, and image process¬ 
ing; electronic and computer 
music; computer poetry; 
computer-assisted dance; ro¬ 
botics and art; R&D of new 
electronic mediums; systems 
integration; special user in¬ 
terfaces for artists; artistic 
productions in real time; syn¬ 
chronization of electronic 
images and sound; data 
banks for artists; a worldwide 
art network for E-mail; a 
permanent electronic-art TV 
channel; the application of AI 
to art; and the relationship be¬ 
tween modern communica¬ 
tion media and electronic art. 
Contact: SISEA, Westerha- 
venstraat 13, 9718 AJ Gro¬ 
ningen, The Netherlands, 31- 
50-138160; fax 31-50-138242. 
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TECHNOLOGY CORPORATION 


In the fast-paced computer industry, 
technology can become ‘‘primitive” overnight. 
That’s why at AGC, we work hard to keep you 
up-to-date. Our 486 system, for example, 
boasts 10 MB of on-board RAM and nine expan- 
sion slots for maximum power and flexibility. 

There are some things, though, that 
haven't changed since the old days: whether 
you’re buying stone tools or motherboards, you 
want someone who can respond quickly, 
deliver on time, and stand behind the products 
they sell. That's why AGC's customers keep 
coining back. The newest technology with the 
oldest business principles: that's AGO. 
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Back to the Basics 
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.44*6 MAINBOARD I SYSTEM 

* 25MH* ir.tel BtHBfi CPU 

* Software support for FMS 4.0 and Shadow RAM 

* PagednterJe&ved mode 

* Expandable f.o I0MB on board 

■ 9 expansion slots available 
cm CACHE MAINBOARD / SYSTEM 

* 25 or bsMHz Intel 80386 CPU 

* Socket for 8038? or Weitek coprocessor 

* 32 or 64 KB external cache memory available 

* 80385 Intel cache Controller with cache hit ratio above 95 ft 

* Expandable to 16MB on memory expansion card 
PM MAINBOARD i SYSTEM 

* 2D or 25MHz Intel 80380 CPU 

* 80287 or 80387 co-processor option 

* Expandable to 10MB on kjard 

* Software support for EMS 4.0 and Shadow RAM 

* 9 expansion slots available 
NESX (P-9) MAINBOARD 1 SYSTEM 

- 16 or 20MHz Intel 80386SX CPU 

■ Socket for 8ft387SX co-processor 

■ Expandable to 8MB on board 

* Page.'! interleaved mode selectable 

* EMS 4,0 support 

* All trademarks are the legal property of their respective companies. 
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uiscover 

Parallel 

Processing! 


sx\ \uv\4 


The Worlds Most Popular \ \ 

Transputer Development System \ \« 

Since 1986, the Micro Way Monoputer has 
become the favorite transputer develop¬ 
ment system, with thousands in use world- . 
wide. Monoputer/2 extends the original 
design from 2 to 16 megabytes and adds 
an enhanced DMA powered interface. The 
board can be used to develop code for 
transputer networks or can be linked with other 
Monoputers or Quadputers to build a transputer 
network. It can be powered by a 20 or 25 MHz 
T800 and is priced from $1295. 

Parallel Languages 

Fortran and C Make Porting a Snap! 


Mainframe Power For Your PC 

MicroWay's Quadputer is the most versatile 
multiple transputer board on the market 
today. Each processor can have 1, 4 or 
8 megabytes of local memory. In 
additio n, tw o or more Q uad p uters can 
be linked to build large systems. One 
MieroWay customer reduced an 8 hour 
mainframe analysis to 15 minutes with five Quadputers, giving 
him realtime control of his business. Quadputer Is priced from $1995. 


Micro way stocks parallel languages from 3 U Logical Systems and 
Inmos. These include one Fortran, two Gs f Occam, Pascal, and 
Ada We also stock NAG libraries for the T8Q0 and ParaSoffs 
debugger, profiler, and Express Operating Environment A single 
T8G0 node costs $2,000, yet has the power of a $10,000 386/1167 
system. Isn't it time you considered porting your Fortran or C 
application to the transputer? It's easier than you think! 

For further information, please calf Micro Ways Technical Support 
staff at (508) 746-7341. 


Finite Element Analysis Running on the Quadputer 

One of the most fruitful areas for parallel processing is finite element 
analysis. Problems which can be broken into small pieces run 
naturally on systems built up of many processors. COSMOS/M 
running on a Quadputer took just 300 seconds to solve a problem which 
ran in 12,000 seconds on an AT. Even very large mainframe problems 
run fast on the Quadputer: a system with 12,000 degrees of freedom 
took just 806 seconds while another that had 23,000 DOF ran in just 
40 minutes. Contact MieroWay for information on COSMOS/M. 


Micro 

1Nay~ 


_ World, Leader in PC Numerics 

Corporate Headquarters; P.0, Box 79 t Kingston , MA 02364 USA (508) 746-7341 
32 High St, Kingston-Upon-Thames, UK, 01-541-5466 
USA FAX 508-746-4678 Italy 02-74.90.749 Holland 40 836455 Germany 069-75-2023 



DEBUGGING TOOLS 


l PASCAL LANGUAGE 1 


Logitech Multiscope 

OS/2 

£220 

MagicCV 

30 6&PC-DQ5 

£210 

Periscope I/512K 

PC-DOS 

£580 

Periscope II 

PC-DOS 

£115 

Periscope II-X 

PC-DOS 

£ 95 

Quaid Analyser 

PC-DOS 

£125 

Soft-Ice 

386&PC-DOS 

£390 

Soft-Ice + Magic CV 

3864PC-DOS 

£535 


Quick Pascal and Turbo Pascal V55 offer Object Oriented features. The new Prospero Pascal Is tbe first 

ISO Pascal for OS/2 


Prospero Pascal 0S/2SPC-D05 
MS Pascal v4.Q QS/26PC-DOS 
MS Quick Pascal PC-DOS 
ALICE Pascal Intrprtr. FOODS 
Dr Pascal Interpr. v2 MS-DOS 
Metaware Prof.Pascal MS-DOS 


£24 0 
£.170 
£ GO 
£ 80 
£ GO 
£420 


l THE C LANGUAGE! 


Microsoft C V6 ls a complete rewrite with improved optimisation and a new Programmer's Workbench 
High C VI .6 has been considerably Improved, with belter Microsoft C compatibility, and 
new documentation 

C CROSS COMPILERS 

We supply 2500AD, Avocel, Aztec, Lattice, IAH 
and HJ-Tech Cross Compilers hosted on MS-DOS 
and targeted on ZBO. 6502.6801,68HCT i. 6301 ( 
6809, 7811,8051,8096, 68000 & 68020. 
Please calf for Information or advice. 


a voce t c 

Aztec C06 Professional 
Aztec C06 Developer 
Aztec C06 commercial 
Cl C8G Plus vl.3 
ECO-C80 V4.0 
HIGH C (Metaware) vl.6 
HIGH C 386 vl.6 
Hi-Tech C 


C COMPILERS 

PC-DOS 
MS-DOS 
MS-DOS 
MS-DOS 
MS-DOS 
MS-DOS 
MS-DOS 
PL386SMS-DQS 
MS-DOS 


£210 
£120 
il ] 71. 
£2 90 
£290 
£ 70 
£420 
£633 
£135 


C INTERPRETERS 

Instant C/16M supports targe programs on 
286/386 machines. 


Lattice C v6 

OS/2SMS-DOS 

£175 

C-terp V3.0X 

PC-DOS 

£165 

Let F a C v4 

MS-DOS 

£ 60 

Interactive C 

PC-DOS 

£195 

Microsoft C v6 

OS/26PC-DOS 

£269 

Introducing C 

PC-DOS 

£ 85 

Microsoft QuickC 

v2 PC-DOS 

£ 60 

Living C Plus 

PC-DOS 

£135 

M'soft QuickC/QuickAem PC-DOS 

£105 

Inatant-C v3 

PC-DOS 

£380 

MIX C 

MS-DOS 

£ 20 

instant-C/16M 

PC-DOS 

£680 

MIX Power C s lib 

s'ce PC-DOS 

£ 29 

RUN/C Professional 

MS-DOS 

£110 


PC-DOS 


£ 79 
£160 
£335 
£135 
£270 
£ 65 
£250 
£625 
£ 48 
£120 
£27 0 


Turbo C v2 

Turbo C Professional v2 MS-DOS 
Topspeed C for OS/2 OS/2 

Topspeed C (std) PC-DOS 

Topspeed C Professional PC-DOS 
Watcom Express C v7 PC-DOS 

Watqcun v7 opt comp + tlsPC-DOS 
Watcom C / 3 0 6 PL 3 0 6£MS-DOS 

Zortech C v3 PC-DOS 

Zortech C++ v2 PC-DOS 

2 J tech C++ v2 Developer PC-DOS 
Aztec C0G Developer CP/M-06 £245 

Aztec C86 Personal CP/M-86 £140 

Hi-Tech C CP/M-86 £150 

Lattice C CDOS £395 

HIGH C (Metawarei Flex OS 206 £420 
Avocet C CF/M-B0 £210 

Aztec C Personal 1.06D CP/M-B0 £120 
Aztec Commercial 1.06D CP/M-S0 £200 
Eco-C w. Lib s'ca ZBO + CP/M-80 £ GO 
Hi-Tech C Z80 + CF/M-B0 £ 99 

Mix e zeo + ce/M-eo e is 

Toolworks C/80 v3.1 CP/M-00 £ 45 

Aztec CG5 VI.05 Apple DOS £200 

Aztec C65 V3.20 Apple PRO-DOS £245 
Aztec C68K MPW C MACINTOSH £110 

Aztec C68K C MACINTOSH £ 75 


Metaware Frof.Pas/386 

MS-DOS 

£635 

Oregon Pascal-2 

MS-DOS 

£160 

Prospero Pascal for GEM MS-DOS 

£ 05 

Prospero PC Pascal 

PC-DOS 

£ 85 

SVS Pascal 306 

PC-DOS 

£570 

Turbo-Pa sea1 v5,5 

PC-DOS 

£ 79 

P-System with Pascal 

IBM—PC 

£120 

P-System with Prof Fafc 

IBM-PC 

£210 

Met aware F rof.Pascal 

Flexos 

£420 

Pro-Pascal v2.14 

CP/M-86 

£240 

Pascal MT+ v5.6 

CP/M-80 

£ 99 

Pro-Pascal v2*!8 

CP/M-80 

£2 4 0 

MCC Pascal 

ATARI ST 

£ 75 

F-System with Pascal 

ATARI ST 

£120 

P-System with Pascal 

APPLE ]| 

£ 00 


DISK C OPYING SERVICE U 

We can copy files to and from 600 disk 
formats Including OP/M, 0P/M 86, MS- DOS, 
PC-DOS, ISIS, APPLE, SIRIUS, BBC, TORCH, 
APRICOT, HP*150, TRSDOS, DEC RT- 11, 

IBM BEF, ATARI ST, AMSTRAD, MACINTOSH. 

Our charge Is El0.00 + disk + VAT with discounts 
on small quantities and disks are normally 
despatched within 24hrs of receipt. 

For more Information call us. 


Aztec C68K/AM Developer 

AMIGA 

£175 

Aztec C68K/AM Prof'sni 

AMIGA 

£120 

Aztec CGBK/ST Developer 

ATARI 

£175 

Aztec C6BK/ST Prof'snl 

ATARI 

£120 

Hi-Tech C 

ATARI 

£ 99 

Lattice C v3.04 

ATARI 

£ 05 

Mark Williams C v2 

ATARI 

£110 

Laser C 

ATARI 

£135 

Prospero C 

ATARI 

£105 


PROGRAMMING TOOLS I 


Ada Compilers 

Algol Compilers 

Assemblers & Libs 

AWK 

Basic Compilers 

Basic interpreters 

Basic Utilities 

Basic Libraries 

BCPL Compilers 

C Compilers 

C Interpreters 

C Libraries 

C Utilities 

Cobol Compilers 

Com ms .Libraries 

Cross Assemblers 

Database Libs. 

Debuggers 

Disassemblers 

Editors 

Engineers Libs. 

Expert Systems 

Forth 

Fortran Compilers 

Fori ran Libraries 

Graphics Libraries 

Icon 

Linkers/Locaters 

Lisp 

Modula-2 

Nial interpreters 

OPS 5 

Pascal Compilers 

Pascal Libraries 

Prolog 

Rexx 

Rise 

Screen Libraries 

Smalltalk 

Snobol 

We stock many items for which there is no 

space in these advertisements. 



DATABASE 

Btrieve 
Btrieve v5 
Bt rie ve/Net work 
XQL 

xtrieve Plus 
C/Database T 1 
CBTREF 

C-index/Flua 
C-ISAM (L,M5) 

C-tree 

£s sentia 1 Bt ree 
R-tree 

db-VISTA III s F gla user PC-DOS 
db-Query v2 s'gle user PC-DOS 
Lattice dBCIII (L,MS) MS-DOS 
Lattice dBC111+ OS/24MS-DOS 
SftFcus atreetlsam (see any Cl 
Virtual Memory Pile Man + PC-DOS 


OS/2 
MS-DOS 
MS-DOS 
OS/2,PC-DOS 
OS/2,PC-DOS 
1 chest see PC-DOS 
{source any C) 
{source any C) 
MS-DOS 

{source any C) 
{s J ce) PC-DOS 
MS-DOS 


Zortech Btree/ISAM 


PC-DOS 


GRAPHICS 

Enhanced Graphics Tlkt PC-DOS 
Essential Graphics v3 PC-DOS 
GFX Graphics PC-DOS 
Graphic v5 {Cl,L,DS,MS) PC-DOS 
Graphics Menu {MSC,TC) PC-DOS 
GSS Kernel system 0S2,PC-DOS 
OSS Graph Dev T F kit 0S2,PC-DOS 
GSS Graphic Plotting syaPC-DOS 
HALO v3 (MSC5,LAT,TC) PC-DOS 
HGraph (MSC) PC-DOS 
Ingraf {MSC) PC-DOS 
MetaWINDOW (CI,L,MS,T) PC-DOS 
MetaWlNDOW/Plus PC-DOS 
MetawiNDOW/Premium PC-DOS 
TurboWINDOW/C (Turbo) PC-DOS 
QuickWlNDOW/C (QC) PC-DOS 

SCREEN £ WINDOWS 

Vitamin C {MS5.1J OS/2iPC-DOS 
Power Screen (MSfiTC) PC-DOS 
Blaise view Mngr.(a'ce) PC-DOS 
Lattice Curees PC-DOS 
E n telekon Windowafa'ce) PC-DOS 
Multi-windows {MS,L) PC-DOS 
Panel Plus II {source) PC-DOS 
Vitamin C {source) PC-DOS 
Vermont Views (MSC,TC) PC-DOS 
Greenlea f Da t a window PC-DO S 
Greenleaf Makeform PC-DOS 
C-Scape(+s'cefiLookiFeel)PC-DOS 
Zortech Windows(ZC++ZC3)PC-DOS 
Curses/PC w + s F ce PC-DOS 


£400 
£170 
£400 
£540 
£400 
£ 39 
£135 
£175 
£220 
£230 
£120 
£170 
£575 
£575 
£165 
£385 
£ 80 
£ 80 
£ 75 


£170 
£2 35 
£ 75 
£290 
£105 
£350 
£350 
£245 
£230 
£ 80 
£175 
£145 
£190 
£315 
£ 79 
£ 79 


£240 
£105 
£245 
£105 
£105 
£190 
£270 
£165 
£345 
£180 
£ 60 
£330 
£ 39 
£265 


GENERAL FUNCTIONS 

C+0 Class Lib (MS ,TC) PC-DOS 
C+0 Cl r s Lb {MS)WINDOWS6PC-DOS 
C/Utilities T'chest see PC-DOS 
COL S'ce PC-DOS 

C-Worthy Int.Lib (L,M$> MS-DOS 
Code Runner PC-DOS 

Fflircom Toolbox Prof PC-DOS 
Greenleaf Functions s F cePC“DOS 
G'leaf Super Functions PC-DOS 
G F leaf Business Mathlib PC-DOS 
The Heap Expander(MSfiTC)PC-DOS 
Snto rga s bo rd C - f ood PC -DO S 

C Tools Plus/6.0 (MS) PC-DOS 
Power Search PC-DOS 

Turbo C Tools v2 PC-DOS 

Essential C Utils a'ce PC-DOS 
Entelekon Funct(source) PC-DOS 
Pro-C fi Workbench PC-DOS 

Resident-C (MS,L){a'ce) PC-DOS 
Silverware C EMM Lib PC-DOS 
WKS Library PC-DOS 

Zortech Supertext PC-DOS 

GOWKS LIBRARIES 

C Asynch Manager V3s F ce PC-DOS 
PC-DOS 
PC-DOS 
PC-DOS 
PC-DOS 
PC-DOS 
PC-DOS 


Essential Comma(L,MS,T) 

Greenleaf Comma(source) 

Mu I t i Comma (L, MS) 

Silvercomm C Asynch 
Zortech Comma (QC&TC) 

Zortech Coirans(ZC++6ZC3) 

SCIENTIFIC LIBRARIES 

C Lang Sci Lib v2 ANT C 

Mathpak 07 (L,MS) MS-DOS 

programmers utilities 

FC-Lint OS/ 2 ,MS-DOS 

C-Documentor PC-DOS 

C-Sean PC-DOS 

Clear+ for C PC-DOS 

Lattice Comp Companion MS-DOS 

REAL TIKE & MULTI-TASKING TOOLS 

Concurrent C (PC/MPX)SCeMS-DOS £ 60 
Multi C {L,MS,CI,TC) PC-DOS £190 
Op.Sys,T'box (MS) a'ce PC-DOS £ 65 
Timeslicer v3.01 (L) PC-DOS £175 
Timeslicet v5 (MS) PC-DOS £175 

Over-C (L,MS) PC-DOS £225 


£155 
£155 
£ 39 
£270 
£175 
£105 
£665 
£105 
£135 
£180 
£ 65 
£ 65 
£105 
£105 
£105 
£145 
£105 
£300 
£145 
£ 75 
£169 
£ 39 


£135 
£195 
£135 
£190 
£145 
£ 65 
£ 65 


£17 5 
£ 05 


£ 85 
£195 
£195 
£165 
£ 65 


The new Ada Student Is an affordable way ID 
leam this Important language, 

AdaStudent PC-DOS £ 75 

Janus/Ada compiler PC-DOS £355 

Int egrAda PC-DOS £ 6 4 5 


ffffSg y PRICES ft DELI V ERY J,, 

Prices do not Include VAT or other local taxes 
but do Include delivery In UK and Europe, 
Please check prices at time of order, ads are 
prepared some weeks before publication. 

This page lists some of our products. 

Call us tor a complete pricelist. 

Order by phone with your credit card. 


GREY MATTER GREY MATTER GREY MATTER 

1 2 prigg Meadow, Ashburton, Devon TQ13 7DF f | 2 Prigg Meadow, Ashburton, Devon T013 7DF I § 2 Prigg Meadow, Ashburton. Devon TQ13 7DF 

TEL ■ (0364) 53499 | | TEL, (0364} 53499 | 
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386-33 

386-25 

386SX 

286-16 


What is high performance ? 

BTC “StarFlex” lets you know ... 

High Compatibility 

StarFlex series PC systems suit your needs at different stage from 
286-16, 386SX, 386-25 to 386-33* 

StarFlex is completely compatible with the widely used softwares 
like MS-DOS, LOTUS, dBASE 111, OS/2, XENIX, AUTOCAD, 
etc. You name it! 

Outstanding Stability 

Solid anti-static, high temperature and humidity tolerant electronics 
enabie StarFlex to maintain high stability under any climate. The 
series once set the record of being on line for consecutive 15 days. 

Unbeatable price 

We challenge you to find a computer that offers you more than 
our BTC StarFlex Series for less than our very reasonable price. 


StarFlex Features and Specifications: 


Starclard Features 

366/33 

3S6E5 

386SX 

286/16 

CPU 

386 

m 

386SX 

288-16 

Sf»ed(UHzJ 

33MHz 

25MHz 

16MHz 

16MH? 

Standard Memory 

IMS 

1MB 

IMS 

tl#& 

Memory Upgrades 

1/16MB 

S/16MB 

5/16MB 

5/16MB 

Ejtpansian Stote 

£ 

8 

6 

6 

40MB HD Drive 

Yeur 

Choice 

Your 

C/rain 

Your 

eiwoft 

Your 

Choice 

1.2MB/5.25' FD Dnvs 

I.MMB/15'FO Drive 


!f you've been waiting for a high- 
performance computer, your wait is 
over. Call us today 


ore 


BEHAVIOR TECH COMPUTER CORP. 


HEAD Office : 12F. 18, Sec 1, Chang An E. Fid. Taipal, 1&I&4, Taiwan, R.O.C Fax: (03)52331 H Teh (02)523fi26fi 

US. A, Office : 46177 Wjum Spring* Blvtf, Fremont, CA 94539 fa* |4>fi> tv |Ai&j 

Europe Office: QlJtaluuren 22, 3011 XJ, Rotterdam, the Neln&rlands. Fax: fl0>433'253* Tfll (10>404-fl*00 


& lfW’047 16710 
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EXPERT ADVICE 

COMPUTING AT CHAOS MANOR ■ Jerry Pournelle 



Jerry celebrates 
the Fourth with a look 
at graphics, maps, 
and the Constitution 
on a CD-ROM 


I am writing this in an Anaheim 
motel room. In a few minutes, we’ll 
walk over to the Anaheim Conven¬ 
tion Center to rush through the ex¬ 
hibits at the National Computer Graphics 
Association (NCGA) show. Then it’s 
home to finish this column a week early, 
because in two weeks we’re going to 
Moscow. 

I’ve never been to Russia before. I 
don’t really know anyone over there, 
either, except Arkady Borkovsky, a pro¬ 
grammer for the Soviet Academy of Sci¬ 
ences, whom you’ve heard of here be¬ 
fore. I do have some acquaintances there, 
and I have letters of introduction to peo¬ 
ple in the Academy as well as the Soviet 
Union of Writers. And you may recall 
that last year the Soviet Programmers’ 
Association voted me the most popular 
computer columnist in the U.S.S.R.; ap¬ 
parently, BYTE is circulated widely over 
there, so perhaps someone will know 
who I am. Anyway, the trip should prove 
interesting; meanwhile, I have a lot of 
work to catch up on. 

NCGA 

It’s easy to summarize NCGA: graphics 
capabilities are getting much better, but 
they’re still pretty expensive. 

Some of the exhibits were spectacular. 
AT&T is moving into the field with a ven¬ 
geance. You’ll recall that AT&T’s PC 
6300 had graphics superior to EGA be¬ 
fore anyone else had EGA. That was their 
low end. Their high-end imaging is noth¬ 
ing short of amazing. 

One outfit that isn’t expensive but has 


Life, Liberty, 

AND THE PURSUIT 

OF CD-ROMS 


great stuff is Sota, which is rapidly be¬ 
coming one of my favorite companies; 
they have done some wonderful things 
with VGA. I’ve said this before, but it’s 
worth repeating: if you’re interested in 
the state of the art, you ought to be famil¬ 
iar with what Sota is doing. 

One system at NCGA that used the 
Sota OEM 340i video board was the 
Cheetah 486, which was on display in the 
Sterling Microsystems (3164 East La 
Palma Ave., Anaheim, CA 92806, (714) 
632-7429) booth. This is the new name 
of Larry Aldridge’s Sterling Solutions; 
longtime readers will recall that he sells 
a lot of customized high-end PCompati- 
bles, and he installed the Distributed 
Processing Technology hard disk drive 
controller in my Cheetah 386. Inciden¬ 
tally, Big Cheetah remains my main ma¬ 
chine; I’ve had no problems with either it 
or the DPT controller. 

The Cheetah 486 with the Sota video 
board on display at the Sterling booth 
was blindingly fast; it could redraw the 
Autodesk San Antonio River walk proj¬ 
ect, a huge CAD drawing, in under a sec¬ 
ond; I’ve seen supposedly fast systems 
take nearly 15 seconds to do that. Al¬ 
dridge has updated the box built around 
the Cheetah motherboard to include a 
Perceptive Solutions hard disk drive con¬ 
troller that can handle data at throughput 
rates of 12 megabytes per second. That’s 
fast . I’m scheduled to get one of the new 
Cheetah 486s with a Perceptive Solutions 
controller and a Siemens hard disk drive 
about the time that I get back from the 
Soviet Union. 

We mostly went to NCGA to see what 
is going on; I’ve arranged for quite a lot 
of stuff to be sent here, including super¬ 
fast Super VGA boards, new input de¬ 
vices, and a low-cost box that can add 
color to your Macintosh Plus; with any 
luck, some things will arrive while we’re 
overseas and I can report on them next 
month. 

On that score, I have installed Video- 
Logic’s DVA-4000 video board in the 


Premier 33-MHz 386.1 do not lightly use 
the word awesome ; but I think it fits 
here. The VideoLogic board lets you 
have full-motion video graphics—for ex¬ 
ample, the MacNeil, Lehrer Newshour— 
in one corner of the Zenith Flat Technol¬ 
ogy Monitor, with the rest of the screen 
devoted to Q&A Write, or a Windows ap¬ 
plication, or whatever you use your com¬ 
puter for. Getting the VideoLogic board 
to run was a bit tricky, but it can be done 
by a user. I will give a full report in 
BYTE’s IBM Special Edition , which will 
be out this fall. 

The VideoLogic board has audio out¬ 
put, but it also works with Ad Lib’s Per¬ 
sonal Computer Music System, which 
adds jukebox, composition, and musical 
editing capabilities with multivoice syn¬ 
thesis. I’ve only just got this installed, 
and at the moment the only thing I’m 
doing with it is games; it, too, will be in 
the IBM Special Edition , where I expect 
to compare it with the Canadian M- 
Sound board recommended by Aldridge. 

Battle Chess 

VGA and Super VGA have pretty well 
caught up, but for many years the Amiga 
was the real state of the art for low-cost 
graphics systems; there are still things 
done with it that I haven’t seen anywhere 
else. Remember the movie Star Wars , in 
which the characters play a form of 
chess, and when one piece takes another, 
there’s an animated battle. I’m not sure, 
but I think that was done by ordinary 
film animation techniques. Now, how¬ 
ever, you can do the same thing on your 
Amiga. 

Battle Chess is a beautifully animated 
game that can be played by two people or 
by one person against the computer. The 
computer is not all that good a chess 
player; for that, you want Chessmaster 
2000 from The Software Toolworks. 
Battle Chess is confoundedly slow, and 
by slow I mean minutes, sometimes, 
while the computer is thinking about 

continued 
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what to do at higher levels of play. What 
is outstanding about Battle Chess is the 
graphics. 

When you move a piece, it actually 
moves. If it’s a knight (they’re on foot, 
not mounted), the other pieces move out 
of the way as he lumbers past. When the 
queens move they slink, and the Red 
queen has the figure to do it, too. The 
rooks at rest look like castles, but when 
they move they turn into rock monsters. 
The bishops are very clerical. Kings are 
tired old men (with young queens like 
those, it’s no wonder). 

If a capture is made, the pieces battle. 
The Society for Creative Anachronism 
once had live chess games, with real peo¬ 
ple in full armor as the pieces, who 
fought it out in similar fashion. Unlike 
the SCA game, though. Battle Chess is 
standard chess, so the “attacker” always 
wins. Each piece uses a different fight¬ 
ing technique. Knights use their swords. 
Pawns have spears. Bishops use their 
shepherd crooks. The queens use magic. 
It’s really fun to watch. 

Having said all that, I can’t really rec¬ 
ommend Battle Chess beyond the graph¬ 
ics. The view of the board is from a low 


I f normal 
chess isn *t your bag, 
there’s also a new 
version ofLeong 
Jacobs’s Xian, which 
is Chinese chess 
for the IBM PC. 


angle, so it’s difficult to see what square 
your piece is standing on; it’s even more 
difficult to see what squares an oppo¬ 
nent’s piece threatens. Playing Battle 
Chess is a little like playing while blind¬ 
folded. You can switch to a two-dimen¬ 
sional overhead view of (nicely drawn) 
conventional chess pieces, but that de¬ 
feats the whole purpose of Battle Chess, 
doesn’t it? 


Anyway, what with the slowness of the 
program at any but the most elementary 
levels, I fear you won’t play the game 
very often; on the other hand, if you have 
it, you’ll drag it out to show to every visi¬ 
tor you have, and once in a while just to 
look at it yourself. Also, it’s bound to be 
a hit at any party. Sure is pretty. 

Xian 

If normal chess isn’t your bag, there’s a 
new version of Leong Jacobs’s Xian, 
which is Chinese chess for the IBM PC. 
The new version can make use of VGA in 
full color if you have it; otherwise, it 
works with what you’ve got, including 
Hercules and CGA. 

Chinese chess is similar to Western 
chess, but not very. The rules are a bit 
more complex, with more powers and re¬ 
strictions on the pieces. Jacobs’s pro¬ 
gram comes with a complete tutorial and 
help files; you can learn the game in an 
afternoon. 

The program plays well enough to be 
challenging; in fact, I haven’t beaten it 
yet. Although few Anglos know (or have 
even heard of) the game, Chinese chess 

continued 



If a portable computer has improved the 
way you do business away from the office, 
think what a portable modem can do for 
you. With it, you’ll be able to send and 
receive data, and even faxes, anytime 
you want. In or out of the office. 

The WorldPort family gives you a choice of 
four portable modems, including an MNP® 
error-correcting modem and an electronic 
fax/data modem. 

Each is no more than 8 ounces and can fit 
in a shirt pocket. They’re small but tough 


and capable, built for the rigors of business 
on the road. 

They’ connect to practically any telephone, 
public or private, via standard RJ-11 jacks or 
an optional acoustic coupler. They adhere to 
Bell and CCITT standards world-wide so you 
can connect to other modems (or fax ma¬ 
chines) almost anywhere. They’re powered 
by a single 9-volt battery or through an AC 
outlet, whichever is more convenient. And, 
they r ’re easily shared as external peripherals 
among co-workers. 


The WorldPort family of modems. They’re 
built for travel, whether it’s to extreme envi¬ 
ronments, to exotic locations or just down 
the hall. 

Call us today for the dealer nearest you: 

800 - 541 - 0345 . 

On New York, 516-261-0423.) 

Touchbase Systems. Inc. 
160 Laurel Avenue 
Northport. NY 11768 
(516)261-0423 
Fax (516) 754-3491 



MNP is a registered trademark of Microcom, Inc WORLDPORT and TOUCHBASE SYSTEMS are trademarks of Touchbase Systems, Inc. © 1989 Touchbase Systems, Inc 
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COMPLETE STATISTICAL SYSTEM 


WITH DATA BASE MANAGEMENT 


AND GRAPHICS 


A powerful, comprehensive, elegant, and super-fast statis¬ 
tical package for IBM (PC, AT, PS/2) and compatible 
computers. ■ The CSS optimized user interface with fast 
hierarchical menus incorporates elements of artificial intelli¬ 
gence; even complex analyses require only a few keystrokes 
(batch processing is also supported). I CSS features compre¬ 
hensive, state of the art implementations of: Basic statistics, 
Multi-way frequency tables, Nonparametric statistics, 
Exploratory data analysis with analytic graphs, Multiple 
regression methods, Time series analysis with modeling and 
forecasting (incl full ARIMA), General ANOVA/ANCOVA/ 
MANOVA, Contrast analysis, Discriminant function 
analysis, Factor analysis, Principal components, Multidi¬ 
mensional scaling , Item analysis/Reliability, Log-linear 
analysis , Cluster analysis, Non-linear estimation, Logit / 
Probit analysis, Canonical analysis, Survival and Failure 
Time analysis (Censored data), Quality Control analysis, 
and much more. I All statistical procedures are integrated 
with fast data base management and instant, presentation 
quality graphics (over 100 types); full support for all mono 
and color graphics boards (incl. VGA) and over 100 plotters 
and printers (incl. the HP and Postscript standards). I All 
CSS screen output is displayed via customized Scrollsheets™ 
(i.e., dynamic, user controlled, multi-layered tables with cells 
expandable into pop-up windows); all numbers in a Scroll- 
sheet™ can be instantly converted into a variety of 
presentation quality graphs; contents of different Scroll- 
sheets™ can be instantly aggregated, combined, compared, 
plotted, printed, or saved. ■ The flexibility of the CSS input/ 
output is practically unlimited: CSS offers an intelligent 
interface (read/write) to all common file formats (Lotus, Sym¬ 
phony, dBH, dBIII +, DIF, SYLK, ...) and special utilities to 
easily access data from incompatible programs; graphics can 
be saved in files compatible with desktop publishing pro¬ 
grams (Aldus, Ventura). ■ CSS data files can be as large as 
your operating system (DOS) allows; OS/2 version coming 
soon. I CSS precision exceeds the standards of all common 
precision benchmarks. I Technical note: The CSS user 
interface and all I/O were written in Assembler and bypass 
DOS; graphics and data management were written in 
Assembler and C; the computational algorithms were 
written in Assembler and optimized Fortran ■ $495 (plus 
$5 sh/h); 14-day money back guarantee. 
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2325 East 13th Street ■ Ikilsa, OX 74104 ■ (918)563-4149 
Fax: (918) 583-4376 

Overseas Offices: StatSoft of Europe (Hamburg. FRG), ph: 040/4200347. tax: 040/4911310, StatSoft UK (London. UK), ph: 0462/482822, fax: 0462/482855, StatSoft Pacific (Melbourne, Australia), 
ph: 613-497-4755, fax: 613-499-7410, StatSoft Canada-CCO (Ontario), ph: 416-84947737, fax: 416-849-0918 Available From: CORPORATE SOFTWARE and other Authonzed Representatives Worldwide: 
MnManH I emav RV n9Q6ft-Q4?m Pranrp rnnrental /II 4.56697no Sweden AkademiData 018-240035: Korea: Geul Bana (021 272-1973, 
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#4 PROGRAMMABLE 
1 EDITOR 


Integrated environment for 

NPW com P i,ers ’ assemblers, 
NtW linkers, debuggers and 
MAKE. 

• Mouse support 

• Pull-Down Menus 

• Columnar Blocks 

• 1000 Level Undo 

• Regular Expressions 

• Small 70K size, fast 

• DOS, UNIX/XENIX and FlexOS 

• Also VEDIT $69, VEDIT Jr. $29 

FREE Evaluation Copy 
Call 1-800-45-VEDIT 


The new VEDIT PLUS is the productivity 
breakthrough programmers have been 
looking for. You can run not only popular 
compilers, but all of your favorite tools 
from within the editor with a single key¬ 
stroke or from the menu system. 

VEDIT PLUS gives you the advantages of 
an exceptionally powerful and flexible 
editor without giving up the convenience 
of an integrated environment. 

VEDIT offers stunning performance, ver¬ 
satility and ease of use. Completely writ¬ 
ten in assembly language it’s lightning 
fast and small. Other features include 
multiple file editing, windows, unlimited 
keystroke macros, context sensitive help, 
word processing, automatic indenting 
and total configurability. 

Only VEDIT lets you quicklyedit large files 
of up to 8 million lines and 8000 chars/line. 
Installation is easy; VEDITEXE is all you 
need —no overlays and no environment 
variables. 

VEDIT PLUS adds a powerful macro 
programming language, complete with 
source level debugging. 

Since VEDIT hit the pages of BYTE maga¬ 
zine in May 1980, nearly 100,000 pro¬ 
grammers, engineers and writers have 
been enthusiastic users. 

VEDIT PLUS—$185 for DOS, $285 for 
UNIX/XENIX. Call for a free demo today. 

G reenview 

P.O. Box 1586, Ann Arbor, Ml 48106 
(313)996-1299 • Fax (313) 996-1308 


CHAOS 


is still quite popular in China and in 
some communities in the U.S. 

I have only one real complaint: Xian 
employs key-disk copy protection. It’s 
the mildest form, meaning that when you 
first invoke the game, you must have the 
original disk in any floppy disk drive. 
Since I can never find floppy disks—this 
really is Chaos Manor—I haven’t played 
as much Chinese chess as I might. This is 
a pity, because it really is interesting, 
and someday I may accept an invitation 
to lecture at Beijing University, assum¬ 
ing the government ceases shooting its 
students. 

Better-organized people probably will 
not have a problem with the copy protec¬ 
tion. I think Jacobs is making a mistake, 
by the way: what he ought to wish for is 
for Chinese chess to become popular so 
that he can sell updates of his programs 
to a larger market base; in other words, 
while he shouldn’t encourage piracy, he 
should try to expose a lot of people to the 
game. But then it’s easy for me to have an 
opinion; I didn’t invest any time in devel¬ 
oping the program. 

Anyway, it’s an interesting game. 

ScanMistress 

Logitech’s new ScanMan Plus page 
scanner can be set up and installed by 
users. I can say that with some authority 
because Roberta did hers all by herself. 
It required her to open up the Zenith Z- 
386/15 and install a board—she’d never 
done that before—and then install the 
software, which she says goes in fairly 
automatically. It took her about an hour, 
and I deliberately didn’t watch. 

ScanMan Plus can work at various res¬ 
olutions. It can be used as an optical 
character reader (such a program came 
with the package), but it’s not terribly re¬ 
liable for any input but good, clean type¬ 
script. It will read printed (kerned) text, 
but there are enough errors, particularly 
if your printed version has broken letters 
or ink runs, to require some editorial 
work. 

If you have a lot of scanning to do and 
your time is worth anything at all, I rec¬ 
ommend that you make contact with one 
of the professional outfits that can get the 
job done. For us, ScanMan Plus is basi¬ 
cally a way to get visual images into the 
machine for incorporation into desktop 
publishing or, in Roberta’s case, as 
graphics for computer programs; she’s 
revising the graphics on her reading in¬ 
struction system programs. 

The software for ScanMan Plus was 
largely written by Mrs. Enrica Zappa- 
costa, causing Roberta to wonder why 
Logitech president Pierluigi Zappacosta 


MANOR 


I fyou have 
a lot of scanning to do, 
I recommend that you 
make contact with 
one of the professional 
outfits that can 
get the job done. 


insists it has to be called Scan Man Plus. 
Misnamed or not, it works as advertised, 
and it’s easy enough to get running. My 
only complaint is that they don’t have a 
version that will work through a serial 
port; slow as that would be, it would be 
useful to be able to go to a library with, 
say, the Zenith SupersPort SX and get 
images. ScanMan Plus would easily fit 
into a briefcase. Maybe the solution is to 
get Zenith to come up with a small porta¬ 
ble box that can hold the ScanMan Plus 
bus card. 

Recommended. 

Vopt 

We installed the ScanMan Plus on the Z- 
386/15 because that’s the machine Ro¬ 
berta uses to work on her reading pro¬ 
gram. It’s also the machine John Carr 
uses for our science fiction stuff; Baen 
Books is reissuing some of my older 
works, and many of them have maps we 
can scan in for revision with a paint pro¬ 
gram. Roberta’s main machine, though, 
is the Kay pro 386i, one of the earliest 386 
systems, but with Quarterdeck’s newest 
versions of QEMM-386 and DESQview, 
the machine’s still thoroughly useful. 

A few months ago (see my March col¬ 
umn), we installed a Perstor PS 180- 
16FN hard disk drive controller on the 
Kaypro 386i, effectively doubling the 
hard disk capacity. This controller works 
with most hard disk drives, although if 
you have a very old one, it might be best 
to check to be sure it works with yours. 
Certainly Roberta’s has worked well. 

Her only complaint was that Golden 
Bow’s Vopt wouldn’t work with the Per¬ 
stor controller. Vopt is a disk optimizer 
program. When you use a hard disk a lot, 
the data files tend to become more and 
more fragmented until they’re scattered 
all over the place, like a gerrymandered 

continued 
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Another New Product from the makers of Soft-ICE & MagicCV 

ANNOUNCING 

BOUNDS-CHECKER 


Gives you the protection of a protected 
operating system under MS-DOS. 

AUTOMATIC PROTECTION 

Flush out those Nasty pointer problems and 
other out-of-bounds memory accesses — 
AUTOMATICALLY. 

Each time you make a change to a 
program, run BOUNDS-CHECKER 
while testing the new code. If you 
accidentally access out-of-bounds 
memory, BOUNDS- CHECKER will 
pop up displaying the offending 
SOURCE LINE. And your program 
runs at full speed. 

Increase Productivity 
During Development , 
Improve Reliability 
During Q/A 

You can run BOUNDS-CHECKER 
while testing your program. There are no 
additional steps to your testing cycle, but you 
can feel secure when the program has passed 
through BOUNDS-CHECKER with no 
reported problems. 

Many over-write problems and other 
out-of-bounds memory accesses do NOT show 
up during normal testing. An out-of-bounds 
memory location may be modified, but that 
particular location doesn't happen to be 
important at the time. Once the program is in 
the field and a certain network is loaded or a 
certain T&SR or device driver is loaded, that 
memory location suddenly becomes very 
important... AND THE SYSTEM CRASHES. 

You can prevent these problems by making 
BOUNDS-CHECKER a standard part of your 
testing procedure. 



Finds out-of-bounds memory accesses — 
AUTOMATICALLY. 

HOW IT WORKS 

BOUNDS-CHECKER uses the 
80386 virtual machine technology to 
provide real-time memory protection. 
In addition BOUNDS-CHECKER uses 
the symbolic information output by 
your compiler to differentiate CODE 
and DATA. When your program is 
running, BOUNDS-CHECKER 
protects the program's CODE and all 
memory outside your program. When 
an MS-DOS system call, BIOS call 
or interrupt occurs, BOUNDS-CHECKER 
protects the system software from 
corrupting your code. So, BOUNDS- 
CHECKER will not only detect problems 
caused by your program, it will also 
determine if a T&SR or other program is 
clobbering you. 

Enormous Productivity Gain 

Don't spend days or even weeks chasing down 
one of those subtle memory over-write prob¬ 
lems. Use BOUNDS-CHECKER to pinpoint the 
problem in seconds. 

Don't RISK a Recall 

Don't take the unnecessary RISK that your 
program is unknowingly clobbering an 
out-of-bounds memory location. 
BOUNDS-CHECKER was developed to find 
these potential time bombs quickly, painlessly 
and AUTOMATICALLY! 


$ 249 .' 


oo 


Requires 80386 PC. 
MS-DOS is a trademark of 
Microsoft Corporation. 


-p Nu-Megja 

% TECHNOLOGIES 

CALL TODAY (603) 888-2386 or FAX (603) 888-2465 
P.O. BOX 7607 ■ NASHUA, NH ■ 03060-7607 ■ U.S.A. 


Cirri* IRQ nn Render Kervire Cnrrl 








CHAOS MANOR 


legislative district. Thus, the disk heads 
have to move around a lot to bring in or 
write a file, and that slows your file ac¬ 
cess time. 

Disk optimizer programs like Vopt re¬ 
organize your hard disk, moving files 
around so that they’re compact and con¬ 
tiguous, the way the Constitution speci¬ 
fies congressional districts should be. 
Alas, there isn’t a Vopt that will run 
against Washington; but there’s now a 
Vopt version that works fine with the 


Perstor controller. It really does speed 
things up, too; I ran it on Roberta’s ma¬ 
chine last night, and the time saved in 
reading in a large text file is noticeable. 

Vopt comes with several other disk 
programs, including Vmarkbad, which 
will find and mark bad sectors. Unlike 
Gibson’s SpinRite II, the Golden Bow 
programs do not rewrite the disk format¬ 
ting information; but SpinRite won’t 
work with the Perstor controller. For that 
matter, SpinRite doesn’t work with my 



AND THE 
WINNER IS 


INFOWORLD: 


#1 Rating 


Ust »oc 
VGA Wizard 


I SUPER HIGH RESOLUTION: 1024 x 768 
I FASTER THAN VIDEO 7 s V RAM 


“BEST” 
PC Magazine 
Benchmark: 


■ TECHNOLOGY & RELIABILITY: 

AHEAD S VLSI VGA CHIP 

■ 16-BIT FULLY IBM VGA COMPATIBLE 

• Compatibilit y: IBM PC/XT/AT & 386compatible. 

• Reliabilit y: simpler design and less components. 

• S peed : faster than other VGA cards (see chart) 

• Resolution : highest among VGA. 

• Size : smallest 16-bit VGA card. 

• Price: best price/performance. 

• Technolo gy: state-of-the-art minimal chip count. 

• Capability for future upgrade. 

• Easy to install, no need to read the manual. 

• Excellent technical support and service. 

• Free drivers included. 

• One year warranty Made in U.S.A. 


■1 Ahead VGA WtzarcVDetuxe 
□ Video Seven V-RAM VGA 
Source PC Uagmiine. July. 1989 


VGA Wonder 
VGA 


Distributors/Dealers are welcome 


Three different cards are available: 

VGA Wizard/Deluxe: for power users. 

VGA Wizard: for price/performance users. 

VGA Wizard/3270: for terminal emulation users. 


systems, inc. 

Phone (415) 623-0900 FAX (415) 623-0960 
44244 Fremont Blvd., Fremont, CA 94538 


Priam hard disk drive in Big Cheetah, or 
any system like the Premier 386/33 that 
has on-board disk caching. Vopt and 
Vmarkbad do, which is why I’ll continue 
to rely on them until the next generation 
of disk tools comes out. 

Liberty 

Liberty is a program that gives me prob¬ 
lems. 

On the one hand. Liberty is a step in 
the right direction: a program built to il¬ 
luminate and expound the U.S. Constitu¬ 
tion, which in my judgment is one of the 
most beautiful works of human history. 
It gives you the text of the Constitution. 
They call it a hypertext version, but they 
mean only that you can hot-key in a table 
of contents and click on any article and 
section, and that portion will appear on¬ 
screen. There are no hypertext linkages 
within the document itself. In addition to 
the Constitution, there are related mate¬ 
rials. 

The whole thing is visually well done 
and will make use of whatever graphics 
capability you have, from monochrome 
to VGA. There’s mouse support, and 
windowing, and menus, and text scroll¬ 
ing. There are materials on the Constitu¬ 
tional Convention and its delegates, some 
Constitutional law cases, and that sort of 
thing. 

That’s the good news. 

The bad news is that there isn’t very 
much related material. The data about 
the delegates to the convention is one 
screen’s worth, not enough to get you 
through a decent game of Trivial Pursuit. 
There’s almost nothing on the history of 
the debates, or the Connecticut Compro¬ 
mise, or anything like that. 

You can get a great deal more informa¬ 
tion on the Convention by reading a good 
book, such as Clinton Rossiter’s Seven¬ 
teen Eighty-Seven: The Grand Conven¬ 
tion, which can be obtained for $9.70. 
Copies of the Constitution itself are, I 
presume, still available free to any civics 
class teacher who wants them. I know 
when I was a professor of political sci¬ 
ence at Pepperdine University, I was del¬ 
uged with both commercial companies 
and private foundations who wanted to 
give my students copies of the Constitu¬ 
tion and the Bill of Rights. 

It’s the same with the court cases. Lib¬ 
erty’s citation of Marbury v. Madison 
isn’t very accurate and conveys nothing 
of the political flavor of that decision, in 
which the Federalists stole a march on 
Jefferson in a way that left him without 
any remedy to the Supreme Court’s 
assertion of the power to interpret the 

continued 
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DR DOS MAKES ITS MOVE. 



INTRODUCING DR DOS 5.0. 


While others are making promises, well be making 
del series 

DR DOS 5.0 features Memory MAX™, giving you 
over 620K For your applications. You can even run large 
applications like Ventura Publisher® on Novell NetWare* 
and other popular networks. 

Our intuitive graphical user shell, View MAX-, makes 
it simple to access applications. And our built-in disk 
cache makes applications run even faster. 


DR DOS 5 0 provides on-line help, and with the self¬ 
installing FileLINK™, it s easy to transfer files between two 
systems Plus, DR DOS 5.0 is My executable from either 
RAM or ROM, and it supports hard disk partitions up to 
512 megabytes. 

If you re looking for a laptop or notebook, ask your manu¬ 
facturer about DR DOS Battery MAX™ (patent pending), 
which can increase battery life two to three times* 

So why wait? Get the maximum from your system now, 


DR DQS, It's the best move you'll ever make. 

For more information, call [800] 848-1498 Dept. DR11 


DR DOS 5.0 



Digital Research ® 

Vt MAKE COMPUTERS WtVRK 


*BatteryMAX available through OEM implementation. Digital Research is a registered trademark, and the Digital Research logo, DR DOS, MemoryMAX, ViewMAX, BatteryMAX, and FileUNK 
are trademarks ot Digital Research Inc, Other product names are registered trademarks of Uieir respective owners, Copyright © 1990, Digital Research Inc. 
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Constitution, (That power is not given 
explicitly in the document) 

Liberty, in other words, is a good start 
on what it ought to be. The programming 
is very good indeed. The linkages work. 
It's easy to find what information is in 
there. The problem is that there isn't 
enough to it. The summary data pages 
aren’t bad, but they don’t lead anywhere. 
It’s as if someone set out to write a book 
but ran out of steam after doing a good 
chapter and an outline. 


I sure would like to see the Liberty 
software used to do the job right. It 
wouldn’t even be all that hard; the data is 
all in the public domain. As it is, I’d rec¬ 
ommend that you buy Rossiter’s book, 
and maybe one of Daniel Boorstin’s 
books; youTl spend less money and learn 
a lot more. 

Constitution Papers 

Of course, the best way to make up a col¬ 
lection on the Constitution is to use a CD- 


ROM, and I recently got a new one from 
the Electronic Text Corp, The Constitu¬ 
tion Papers has, in addition to the U.S. 
Constitution, the constitutions of all the 
13 founding states, all the Federalist 
papers, and a fairly good selection of 
other early documents, such as Hamil¬ 
ton’s “Plan of Union,” Paine’s “Com¬ 
mon Sense,” and suchlike. All in all, a 
useful CD-ROM indeed. 

There’s only one problem. The re¬ 
trieval software is Word Cruncher View. 
This is a sort of general-purpose soft¬ 
ware that is best described as wretched. 
In theory, you can use the same software 
to look at more than one CD-ROM; in 
practice, changing from one CD-ROM to 
another is difficult without resetting the 
computer in between. But it’s all right, 
because once you get into WCV, you 
aren’t really tempted to browse through 
the documents on the disk anyway. 

The colors chosen for presenting docu¬ 
ments are green on black. It turns out 
there is a way to change colors, including 
the line number colors, and when the 
rather non intuitive word search is prop¬ 
erly used, it works. The formatting of the 
output is still ugly. 

Electronic Text Corp. is working on 
updates; there’s considerable potential 
improvement on the way. 

The company also sent another CD- 
ROM called Word Cruncher, but my at¬ 
tempts to access it with the software 
loaded from the Constitution Papers CD- 
ROM got messages saying that software 
was restricted to that disk, and I should 
make contact with Electronic Text Corp. 
However, I found a subdirectory called 
BATCH on the WCV disk, and switching 
to that revealed an Install program. 

Running that got me a snide message 
about how I might be violating their li¬ 
cense agreement. All right by me. By 
then I was ready to dwark their license in 
a viendish manner. I ran the Install pro¬ 
gram and discovered that there are in¬ 
deed a lot of documents on the Word 
Cruncher CD-ROM. One of them claims 
to be the complete works of Shakespeare. 
Good enough, let’s look at that. I tried 
Henry IV , Part /, since that was the first 
work I studied in freshman literature at 
the University oflowa. 

I got it on the screen; it’s single-spaced 
in wretched green on black, with no line 
spacing between the speeches, about as 
ugly a way to read Shakespeare as any I 
have ever seen. 

Frankly, that was enough for me, even 
though the CD-ROM has a number of 
other documents that might be worth 
looking at. There are King James and 

continued 
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Announcing Flow Charting" 3 

Now, you can create , u pdate and jjrint 
presentation-perfect flowcharts to your 
specifications—in no time! 

Quickto master and a snap to use. 

Patton & Patton’s flowcharting software is the 
standard of both large and small businesses 
around the world-and is available through 
alt major software dealers, ^ 

See your dealer today! Or r for a Pfll lllM JL PflTTfllil 
"live" interactive demo disk, call: * "I. 

800-525-0082, ext.BY27. Software Corporation 

International: 408778-6557, ext. BY27. Excellence in charting the flow of ideas! 

WaFks on IBM & 1 D0% compatible PC's, supports CGA/EGA/VGA and over 150 dot matrix and laser printers, 
with multiple print densities and 10 font sizes Creates multi-page charts, portrait or landscape, on 
most standard paper sizes. Mouse or keyboard controlled. 

IBM is a icgi stared trade in ark pi International Business Mach loos Corporation. 
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Introducing Lotus Magellan 2.0 


simplified pencil sharpener 

trj RUBE GOt-D&ERS 

^Professor BuTTsarr® misth*nk- 

tAhJK WORDING AND *Ut>LV£S THC 
SIMPLIFIED PENCILSHARPENER.. 

OPEN WINDOW (A) AND PLY K/TEfflL 
5TFUN3{C)URrS SMALL. DOOR (O), AL- 
LOWtND MOTHS (E|TO ESCAPE AND 
EAT RED FLANNEL SHIRT(T), AS WE1GHT 
OF SHIRT BECOMES LESS, SHOE (0) 
STEPS ON SWITCH (N) WHICH HEATS 
ELECTRIC IRON (l)ANO BURNS HOLE 
IN PANTS fJ). 

SnOK£(K)tNTUR5 HOLE IN TREE (L), 
SMOKJN5 OUT 0TO3SL/M (M>WHICH 
JUMPS INTO SASKETtNJ/VLLINff AOPCCOJ 

AND LIFTING CAGt (P^ALLOWINS VVDOO- 

pecker(Q)to chew wood from 

PENCIL (H),EXPOSIN0 LEAO.EMEROCN- 
CYF-NIFSCS) IS ALWAYS HANDY IN CASE 
OPOSSUM OR THE WOODPECKER GETS 
SICK AND CAN'T WQR»C 


Considering the way most utilities function, 
you have to wonder where 
the designers got their inspiration. 


They sure didn't get it from us. 

The idea behind new Lotus® Magellan® 2.0 was 
simple. Namely, that people who need a utility 
shouldn't have to suffer for it. 

So, instead of daunting interfaces and convoluted 
commands, Magellan 
supplies you with all 
the functions you use 
most. In a way that lets 
you use them faster 
and easier. 

For example, to call 
up a file when you can’t 
remember the name, 
just type in the word, phrase or concept, you need to 
find, Magellan will come back with a list of relevant 
files in seconds, arranged according to how well they 
match the search criteria. 

View each one as it actually appears in 
its application, even if it's a graphics file. 

Find the right, file and launch the applica¬ 
tion with a single keystroke, 

Magellan is the only utility that lets you 
view r deleted files. To UnDelete, all you have 


? s mewing screen- says a 
lot about Magellan: simple, 
uncluttered and easy to understand. 


to do is just type in the file name. 

Magellan also has PKzip® the file compressor that 
can condense data files by up to 50%, You can even 
view compressed files without expanding them. And 
when you do need to expand one, a single keystroke 
will do it 

We’ve reduced a number of other commands 
dow n to a single stroke, as well. So you can quickly 
Copy, Delete, Move, Sort or Rename files, groups of 
files, or even entire directory branches in the Tree 
mode, And Verify Files for any changes due to corrup¬ 
tion or contamination, just as easily. 

All of which is why PC Magazine said, "Magellan 
could well be the finest utility ever written for the PC! 5 
And w r hy every major computing magazine has given 
it practically every award they have. 

If you own the original Magellan, you can upgrade 
to new Magellan 2.0 for only $39. Or upgrade 

- 

from a competitive utility* for a bit more. 
Call 1-800-TRADEUP, ext. 569. To get 

a better idea of how Magellan works, just 
call the same number and ask for a free 
auto demo disk. 

What could be easier? 


^Competitive utilities} eligible Tuf upgrades jiiy Fwrturi Commander^ Morton Utllllswif PC Tends!" Fitstback* XTree? X Tree Pm 1 " said Mare Utilities* 

® iliiNJ Louis 0 eve Itip merit Corporation Ail rights reserved, t jillls and Magellan are registered trademark* of Lotus Dat/etopmerit Corporatjyri PKzip is a registered I tad cm ark uf (WARE, [m.. 
Norton Commander and Norton L't ill ties lire registered trademarks of Peter Norton Computing, I no Ft ’ Ti>uis is a trademark of Central Point Software, I nr. Fbsiback is a registered trademark of 
Fifth Gweimticin Systems, XTree is a registered trademark and X Tree Pm is a trademark uf Executive Systems, Jrie Mace Utilities is a registered trademark of Paul Maoe Software, Inc 
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PS/2® MEMORY 

. M, 

. I ■,, : . m ■' - 

os/t w" m «w «■■■■§ ■ 1/'..i.jfei ; t . t , t ». 

Introducing 0S/RAM8 ". II1IIPI Hill IIIMilllllllllltllllltllllllii 


v* 8 Mbytes of memory + 2 serial ports. 
y 0 Extended and expanded memory. LIM 4.0. 
v 0 Works with all of your programs, 
p* Run DOS or OS/2 effortlessly. 
v* Fast and simple switchless installation. 
v 0 Auto-configuration for all operating systems. 
*** Works in all Micro Channel 1 " computers. 

Expanded memory 10 times faster than Intel. 

Risk free guarantee. Two year warranty. 

IBM approved ID. Best price. Fast delivery. 

Call today 1-800-234-4232 or 617-273-1818 

Capital Equipment Corp. 

Burlington, MA. 01803 

PS/2 and Micro Channel art? trademarks nf IBM 


New International Bibles; WordPerfect 
manuals; a number of American literary 
works, including four by Mark Twain; a 
bunch of speeches, including some by 
Churchill; and a whole lot more. Alas, 
for all of those the format remains hid¬ 
eous, and the retrieval procedure awk¬ 
ward. You can use this disk, but you 
won't have much of an aesthetic expe¬ 
rience* 

The odd part is that back a few years 
ago, the WCV software was one of the 
more advanced text presentation systems 
available for CGA systems, which, I 
guess, tells you just how bad things were 
in those days, because I don't think WCV 
has got any worse since then. Alas, it's 
no better, either. 

DiscPassage 

The WCV software had one positive ef¬ 
fect: it made me appreciate just how 
good the DiscPassage retrieval system is 
by comparison. DiscPassage is another 
of the “universal” retrieval systems; 
CMC Research hopes to license its use to 
many CD-ROM publishers. 

Frankly, until 1 saw WCV in action, I 
wasn't all that fond of DiscPassage; but 
by comparison to most of what's avail¬ 
able, it's wonderful* 

CMC is the outfit that gave me my first 
Sherlock Holmes on Disc, They have 
“improved” their software since that 


time. One of the “improvements,” alas, 
has been to present all text in stark 
white on black; the original Sherlock 
Holmes on Disc used softer colors and 
was much easier to read, with quite sub¬ 
tle colors for the line of command key in¬ 
terpretations across the bottom. Now that 
line is blue on white, and the line of white 
across the black background is a bit ob¬ 
trusive—but I’ll take it. I'll take it. Any¬ 
thing is better than hideous green on 
black. 

The new CMC Sherlock Holmes CD- 
ROM has one thing going for it: it's now 
possible to display all the illustrations on 
Big Cheetah's Video Seven VGA card. 
The illustrations also work with the Tec- 
mar board in the Z-386/25 and with a 
few other VGA boards I popped in. The 
illustrations are quite handsome, and 
there are also maps, and the “dancing 
men” of the story by that name. There's 
not as much on the Holmes disk as I'd 
have liked—all the stories are there, but 
they could have given a good map of Vic¬ 
torian London, and there are no end of 
public domain articles about Holmes. 
CMC says they’re accumulating more 
material for a subsequent release. 

I also have the CMC Shakespeare CD- 
ROM. That came with yet another up¬ 
date of their retrieval software—one so 
updated that it won't work with the Sher¬ 
lock Holmes CD-ROM. Fortunately, the 


Holmes CD-ROM has retrieval software 
on the disk itself, and that does work; in¬ 
terestingly, the program on the Holmes 
disk is about twice as large (144K bytes) 
as the newest version. The new version 
installs easily and works reasonably well 
with the Shakespeare disk (for some rea¬ 
son, it has trouble locking in on the 
Video Seven board, but it eventually 
will). Naturally I have just called up Act 
One, Scene One, of Henry IV , Pari L 

The contrast with the Word Cruncher 
presentation is quite dramatic. The CMC 
Shakespeare tells me the proper names 
of the characters, and these are set out in 
a nicely formatted header. The lines are 
indented properly and set in the middle 
of the screen. Character names are gi ven 
in full, “Hotspur,” “Falstaff,” and 
“Prince Henry,” not “Hot,” “North,” 
and “Fals,” as in many cheap one-vol¬ 
ume editions. Line numbers are given off 
to the right, every 10 lines, in an unob¬ 
trusive manner, not numbered like a 
BASIC program as with Word Cruncher. 
The search and retrieval software is a lot 
easier to use, too. 

The Word Cruncher CD-ROM gives 
you many more documents on the disk, 
but to read them you have to endure their 
wretched software; CMC gives you less 
but lets you enjoy it more. 1 suppose you 
can't have everything. 

BOOTCON 

I have for some time lamented the prob- 
lem of booting up a system with different 
CONFIG.SYS files: for example, if you 
want a choice between DESQview and 
Windows/386, or you sometimes want to 
bring up a very clean DOS with no TSR 
programs at all. Up to now, the only 
remedy has been a variation on the theme 
of batch files. 

No longer* Now we have BOOTCON, 
and it solves the problem nicely* It sets 
your system up so that on boot-up, you 
are offered a choice of up to 26 different 
CONFIG.SYS and AUTOEXEC.BAT 
combinations; these can be utterly differ¬ 
ent from each other. If you do nothing, 
the system is booted with the default 
CONFIG.SYS and AUTOEXEC.BAT; 
you can tell it how long it will wait for 
you to intervene. 

There isn't an awful lot to say about 
this program. It works, and as far as I 
can tell, it’s bulletproof; it hasn’t crashed 
anything I've tried it with, and I run a lot 
of goofy software. It works well with 
both DESQview and Windows* The in¬ 
terface is well thought out. The setup is 
simple, and it requires only a DOS edi¬ 
tor, such as the one in Norton Com¬ 
mander (DOS's EDLIN would do in a 
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8 Mbytes of fast 32 bit memory. 

v* Works in all Micro Channel™ computers. 

u* Fast LIM 4,0 driver included. 

v* Provides extended and expanded memory. 

HK v* Easv switchless Installation. 

HESt v* Automatic configuration for DOS, OS/2 or UNIX. 

v* Risk free guarantee. Two year warranty. 

v* IBM approved ID, Fast delivery. 

V From $299 to $1249 with 8 Megabytes. 

PC Magazine “Hot Prospect” 1/16/90. 

Call today 617-273-1818 or I-800-234-4CEC 


Hl /gSra Capital Equipment Corn. 

Burlington, MA. 01803 


FS/2 and Mkro Channel ore irudemarks of IBM 



pinch). You can, but don’t have to, set up 
the system with a password that must be 
given before the machine will boot. The 
program uses only 200 bytes of system 
memory, it isn’t copy-protected, and you 
get both 3 Vz- and 514 -inch disks. 

This thing is great for hackers; no 
more booting up with a floppy disk be¬ 
cause you installed some driver that 
locks up the system. Now you can just 
make the new stuff option C of BOOT- 
CON, and if that locks up, reboot with 
option A or B; it really is that simple. 

I’ve had this running for a couple of 
months and have yet to have the slightest 
problem with it. 

Highly recommended. You need this 
program. 

MicroClean 

There are about a zillion outfits that 
make disk drive cleaning products, and I 
have no notion of how you’d go about 
choosing one over another. The Micro- 
Clean Professional Series PC Kit is cer¬ 
tainly good enough, and it’s better than 
many, ft comes with the usual disk clean¬ 
ing stuff, plus a bottle of high-pressure 
canned air. There are also some sealed 
packets of antistatic screen-cleaning tow¬ 
els that I’ve found work much better than 
Windex and paper towels. 

It can be important to keep your sys¬ 
tem cleaned out. The other day, my high- 
density 1.2-MB floppy disk drive was 
having increasing problems in reading 
360K-byte disks; eventually it became 
intolerable. I got a new drive from Barry 
Workman, but when i opened the ma¬ 
chine, I found that the old floppy disk 
drive was clogged up with dust balls. I 
swapped for a new drive anyway, but 
once the dust was blown and vacuumed 
out and the MicroClean head cleaner was 
run, we couldn’t find anything wrong 
with the old drive. 

Do your machine a favor. Open it up, 
vacuum it, and use a good cleaning kit on 
it. It can’t hurt. And if, like me, you have 
to put a lot of bad disks through your 
floppy disk drive—some companies ship 
their product on media so bad you can see 
the lumps of oxide on it—you really do 
need a good disk cleaning kit. 

It’s even more important to dean tape 
cartridge drives. MicroClean also makes 
kits for that. Of course, the brand isn’t as 
important as getting in the habit of doing 
the job; but MicroClean is more than 
good enough. 

Maps, Wise and Informative 

For weeks, I’ve been getting materials 
and updates on two programs, Mapwise 
and Mapinfo, As the stuff came in, I 


cleverly put it into one box, thinking I 
would get around to reviewing this pro¬ 
gram one day. 

Of course, there are two programs, 
not one. Moreover, they have nothing 
whatever to do with each other. 

Mapinfo is a highly sophisticated pro¬ 
gram for taking data—sales, income dis¬ 
tribution, epidemic information, what¬ 
ever you like—and plotting it on pre¬ 
drawn maps. The maps can be of the 
U.S., or a state, or a city, or a county. 
Mapinfo has metropolitan maps, rural 
maps, highway maps, city maps, census 
tract maps, congressional district maps; 
you name it, they can probably furnish 
it. Mapinfo works across networks, and 
it can integrate data from a variety of 
sources. If there’s another program like 
it, T haven’t seen it (although of course I 
have not really been looking, either). 
Certainly Mapinfo is good enough for 
nearly any professional map database re¬ 
quirement. Recommended. 

Mapwise, on the other hand, has al¬ 
most nothing to do with maps. Mapwise 
is a statistical analysis program; the 
“maps" in the title pertain to conceptual 
maps. 

The best way to learn about Mapwise 
is to get the Bricklin demonstration pro¬ 
gram. This goes through just what Map- 
wise can do, which is quite a lot. It can do 
multivariate analysis and pretty well ex¬ 


plain what it has done. At least I think it 
can. 1 put it that way because I didn’t 
have any trouble understanding what 
Mapwise was trying to do; but I once had. 
heavy-duty training in statistics. On the 
other hand, I haven’t done serious statis¬ 
tical work since I got mad at Runner's 
World 1 s evaluation of running shoes and 
did my own analysis of their data with 
Zeke I back in 1978. Alas, they didn’t 
want to publish my critique; I wonder 
why, since it demonstrated that their ana¬ 
lytical staff didn’t know what they were 
doing. If they had had Mapwise, they 
wouldn’t have made that mistake. 

At this point, 1 could get technical 
about what’s going on underneath the 
more or less user-friendly Mapwise sur¬ 
face, but what’s the point? Mapwise is 
the kind of program you don’t know you 
need until you try it; but if your work in¬ 
volves any kind of statistical inferences 
at all—and most businesses do—it will 
not harm you to get the Mapwise demon¬ 
stration disk and see if the program can 
help you. You may be surprised. 

A Minor Polemic 

Our work would be a lot easier if the peo¬ 
ple who send stuff for review would fol¬ 
low some simple rules for dealing with 
columnists. I’m writing about my own 
situation, but the rules apply pretty well 

continued 
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Battle Chess ..........___ £49.95 

Interplay Productions 
1575 Corporate Dr. 

Costa Mesa, CA 92626 
(714) 549-2411 
Inquiry 992. 

BOOTCON..........$59.95 

Modular Software Systems 

115 West California Blvd., Suite 113 

Pasadena, CA 91105 

(818) 794-7602 

Inquiry 993. 

Chessmaster 2000.. £49.95 

The Software Toolworks 
19808 Nordhoff Place 
Chatsworth, CA 91311 
(818) 885-9000 
Inquiry 994, 

Constitution Papers CD-ROM... $59 

Word Cruncher CD-ROM.£249 

Electronic Text Corp. 

778 South 400 East 
Orem, UT 84058 

(800) 234-0546 

(801) 2264)616 
Inquiry 995. 

Corporate Voice.$ 119.95 

Scandinavian PC Systems, Inc. 

51 Monroe St., Suite 1101 
Rockville, MD 20850 
(800) 288-7226 
(301) 294-7450 
Inquiry 996. 

DVA-4000 .$2495 

VideoLogic, Inc. 

245 First St. 

Cambridge, MA02142 
(617)494-0530 
Inquiry 997. 

Liberty.$29.95 

Zephyr Services 
1900 Murray Ave. 

Pittsburgh, PA 15217 
(412) 422-6600 
Inquiry 998. 


Mapinfo .......$750 

Mapping Information Systems Corp. 

200 Broadway 

Troy, NY 12180 

(800) 327-8627 

(518)274-8673 

Inquiry 999, 


Mapwise 

full version...$495 

student version.. $9.95 


Business Technology Center 
Bradley University 
Peoria, 1L 61625 
(309) 677-3299 

Inquiry 1000. 

Panzer Battles...,.. $39.95 

Strategic Studies Group, Inc. 

1747 Orleans Court 
Walnut Creek, CA 94598 
(415) 932-3019 
Inquiry 1001, 

Personal Computer Music 


System ....$219.95 

Synthesizer Card .. .$ 179.95 

Ad Lib, Inc. 


50 Stanford St., Suite 800 
Boston, MA 02114 
(800) 463-2686 
(418) 529-9676 

Inquiry 1002. 

Professional Series PC Kit .... $23.95 
MicroClean 

1290 C Reamwood Ave. 

Sunny vale, CA 94089 
(408)745-0611 

Inquiry 1003. 


PSI8Q46FN.......$345 

Perstor Systems, Inc. 

1335 South Park Lane 
Tempo, AZ 85281 
(602) 894-3494 
Inquiry 1004. 


ScanMan Plus 

PC version......$339 

Micro Channel version ,..,..$399 

Logitech, Inc. 

6505 Kaiser Dr. 

Fremont, CA 94555 
(415) 795-8500 
Inquiry 1005. 


Sherlock Holmes on Disc 


CD-ROM...$99 

Shakespeare CD-ROM .$99 

CMC Research, Inc. 


7150 Southwest Hampton, Suite 120 
Portland, OR 97223 
(503) 639-3395 

Inquiry 1006. 


Sota 340i 

512K bytes of video RAM.$995 

1 MB of video RAM........$1195 

Sota Technology, Inc. 

559 Weddell Dr. 

Sunnyvale, CA 94089 
(408) 745-1111 
Inquiry 1007. 


Vopt. ...$59.95 

Golden Bow Systems 
2665 Ariane Dr., Suite 207 
San Diego, CA 92117 
(800) 284-3269 
(619) 483-0901 
Inquiry 1008. 

Xian ..... 

Leong Jacobs, Inc. 

2729 Lury Lane 
Annapolis, MD 21401 
(301)266-3660 
Inquiry 1009, 


to all the BYTE columnists. First, most 
of us don't work at the headquarters— 
I’m not in Peterborough—but that's still 
the best place to send most products. 

There are very efficient people in Pe¬ 
terborough who look after my interests, 
and once or twice a week they make up a 
large package that comes by Federal Ex¬ 


press direct to Chaos Manor. Some com¬ 
panies manage to find my Hollywood ad¬ 
dress and send stuff here, which is fine if 
it’s a very large box or I’m looking out 
for it; but, alas, all too often it gets mixed 
in with family mail, and from there it can 
be put almost anywhere. 

The important thing about sending 


stuff to Peterborough is that it must have 
my name on it. If it doesn’t and goes di¬ 
rect to BYTE, it falls into the hands of the 
BYTE review staff. Whatever happens 
after that is out of my hands, but it's very 
unlikely I’ll ever see it There’s a corol¬ 
lary to that: if it’s sent to me, the BYTE 

continued 
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IBM PC Image Processing Highlights. 


No. 3 in a series. 
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Why clown around in black and white 
when you can do it in color...just as easily. 

The DT2871 Frame Grabber. 

The next logical step. 

Now, moving from monochrome to color 
image processing is as easy as plugging our 
DT2871 (HSI) Color ™ Frame Grabber into 
your IBM® PC AT®-compatible computer. 

The DT2871 features real-time 24-bit 
color capture and display. It also performs 
real-time RGB/HS1 and HSI/RGB color-space 
conversion for processing captured images in 
either the red-green-blue or hue-saturation 
intensity domain... intensity being the link to 

DATA TRANSLATION 



World Meadqusrt«r6;DaO ftanslation. Inc.,100 Locke Drive. Marlboro. MA 017 52-1192 USA, (SOS) 401-3700 Tlx 551646 

Untied Kingdom Headquarters: Date Translation Ltd,, live Mulberry Business Park, Wokingham, Berkshre RG 112 QJ U.K. 10734 } 793830 TIk 94011914 

West Germany Headquarters: Data Translated GmbH r Stultg3rterSlrass§66,712D Biefogheim-Bissingeni, West Germany 0714?-54Q25 

International Sales Offices: Australia (2) 662-4255; Belgium [2] 466-0199; Canada (416) 625-1907;China ID 866-7^1 *4017; Denmark [42) 274511; Finland (0) 372144; France (l] 69D77SQ2; Greece U) 361-43GD; Hpi® 

Kong 15) 448963, India (22) 23-1040; Israel} 52) 545685; Italy (2)B2470.]; Japan [3] 502-5550,13) 340-8301, (3) 555-1111; Korea (2) 756-9954. Netherlands (70) 99-6360; New Zealand [64] 9-545313; Norway [2] 5312 50; 

Portugal U) 545313; Singapore (65) 7797621: South Africa (12) 8037680/93; Spain (1) 455-0112; Sweden (0J 761-7820; Switzerland (]} 723-1410; Taiwan |2) 702-0405. 

DT-Oomiect, (MSI) Color and-Aurora are trademarks, and Data Translation is a registered trademark of Data Translation, Inc. All other trademarks and registered trademarks are the properly of ta&r respective holders. 
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monochrome processing which performs gray 
scale operations. 

The DT2871 connects directly to 
DT-Cofiflecf™ processor boards for faster 
compute-intensive color processing. And, is 
supported by our Aurora™ software for 
accelerated application development 

Now, color image processing can be much 
less complicated and quicker to execute. 

So, add a little color to your act 

Call (508) 481-3700 

In Canada, call (800) 268-0427 


FREE 1990 Image Processing 
Handbook. 
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'vVfc Guaranteed 

— ~ ™ Lowest Prices! 

Microsoft CD-ROM Special 

CD-ROM drive krt with Bookshelf $849 

CD-ROM drive k# wfth Bookshelf and 
ProgrammeraUbrafyCLAN) \)&? 

Bookshelf essential writing reference Cal 

Programmers Library on-fine reference Cai 
Stat Pack business research statistics 145 

Small Business Consultant rnanagementlooi 12D 

SEC CD-ROM Special 

CDR-72 CD-ROM Drive ext., PC & Mac $Cdl 
CDR-62 CD-ROM Drive hi . PC Cafl 

CDR-35 CD- ROM Drive ext.. smdlsst. lightest Call 
Clip Art 3D 2,500 3-D mages, PC & Mac Call 
Image Folio 4 jOCO photos, VGA format. PC Call 
Type Gallery Adobe or Laserjet typefaces Call 
Imtfge Gallery Cip tit library. PC & Mac Cdl 
Phata Gallery W format photos, PC& Mac Cal 

PC Sig library 

. The definitive shareware and 

If CO P^hlic domain software collection 

ILmaELLJl ^ newest version containing the 
equVnient of aver 1400 floppy disks 
on one CD-ROM ofisc , 
he being; *word processor, 
spreadsheets, databases 
* teaching and educational 
software rbusiness and financial software 
•cccnmunications software*lariQuoge and iMties 
progrants *grcpNcs and games ■ entertainment and 
home software *and more... $465 

Knowledge Access 

CD-ROM Development System 
KAware Disc Publisher 

fuff featured development system - 
prepare, index, access & distribute info on CD-ROM, 
For publisher & info mmagers withtechnicat 
docurnenfertion, images, acrtaicigs, lists, reference 
databases & more, Retrieval features: keyword/ 
hypertext/Bootetn seacNhg, menus, pul down 
wheiows, user added notes & export other programs. 
KAware Disk Publisher/ful! Text $795 

KAware Dfck Ptisfisher/Ftelcted $795 

KAware Disk fbbfcher/lmage $795 

Bureau Best Sellers 

Oxt«d Eftgltfi Dictionary 
Oxford Textbook of Medicine 
McGrOw HV ErtCydopedfa 
Whole Eartrii Ctfaiog 
Gnines Disc of Worid Records 

asp 


Between Heaven & Hell 
CO Guide on CD -ROM 
CIA World Pact Book 
Compute upfory 


MoMeDc**» 

U.S. History on CD-ROM 

Essential reference aver 30JOCQ pages covering 
the fuK spechum of U S, Hfirtofy from 16001a 1990 $395 

Pioneer 6 disc Minichanger 

DRM-&JD CD-ROM Drive gives you up to 6 
CI>ROMd^cn-lirieforover3Gigcbyt©s $1395 


MORE! Over 200 different titles and drives 
in-stock for the F*C and Mac 
Free subscripts^ I0 CEUrOMEhcf Lfcerwttrii every oraeri 

Money back guarantee Free tech support 
Call - special drive/tttle combo s 
Call - FREE on-line CD-ROM access! 

SOS 

Bureau of 

Electronic Publishing, Inc. 

Dept, Q, Ml New Road, Parappany. NJ 07054 
Fax #201-808-2676 


Call: 1 “800“828"4766 ordersonly 
(201)808-2700 infomration 
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review people won’t ever see it. In other 
words, if you want me to look at it, send it 
to me; if you want the BYTE staff to look 
at it, send it to them; and, not to put too 
fine a point on it, if you want both me and 
the BYTE staff to look at it, you'd better 
send it to both. 

Secondly, those who are sending revi¬ 
sions of software should understand that 
columnists and reviewers get a lot of soft¬ 
ware. While BYTE in Peterborough may 
be a tad more efficient than I am, neither 
the Peterborough staff nor I really have 
either the room or the resources for truly 
efficient filing and retrieval of unsolic¬ 
ited review materials. 

Case in point: today there arrived a 
CD-ROM from a company containing, 
according to their blurb, an enhanced 
world atlas. The cover page of the supple¬ 
mentary materials they sent shows a map 
of the U.S.S.R., which is appropriate 
just now. Alas, I can’t tell you much 
about it: attempts to read the directory of 
the CD-ROM on either the Amdek drive 
on Big Cheetah or the Denon drives on 
the Z-386/25 report a general read fail¬ 
ure. There was included with the CD- 
ROM an instruction card telling me how 
to install their reader software from a 
floppy disk. There was no floppy disk, 
since this was apparently an update of a 
product previously sent to me. 

The problem is that 1 don’t have their 
floppy disk, at least not ready to hand. 
Every CD-ROM publisher has its own 
proprietary retrieval software. Most put 
that software on the CD-ROM, which is 
where it belongs. This company has put it 
on a floppy disk. This is, 1 suppose, no 
problem for someone who habitually 
uses the company’s CD-ROM, but since I 
don’t, 1 have not the foggiest notion of 
where that floppy disk is. Now sure, I 
once installed the company’s drivers; but 
even with a 330-MB hard disk drive, 1 
haven’t room for every CD-ROM driver 
in existence. Consequently, I can’t tell 
you anything more about this new CD- 
ROM than that it exists. 

The moral of the story should be clear: 
when sending review copies of software 
revisions, you’d be much better off to 
send the entire package, including a du¬ 
plicate of the original program and man¬ 
uals. If the overworked reviewer you’re 
sending it to has kept the original, no 
harm done; if he or she hasn’t, you’re 
miles ahead in getting him or her to look 
at your product. 

Winding Down 

My oddest new acquisition is Corporate 
Voice from Scandinavian PC Systems. 
The company calls it the world’s first 


r 

W orporate 
Voice analyzes writing 
styles so that you can 
juggle your own writing 
around to be more like 
some standard—or 
someone else’s work. 


"’style replicator,” and that’s no bad de¬ 
scription: what it does is analyze writing 
styles so that you can juggle your own 
writing around to be more like some 
standard—or someone else’s work. What 
they’ve done is take Roland Larson’s 
Readability program and modify the em¬ 
phasis. The result, though, is worth a 
look. More on this another time. 

The book of the month is The Tempt¬ 
ing of America: The Political Seduction 
of the Law by Robert Bork (Free Press, 

1989) . Bork tells his side of the story and 
looks hard at what Constitutionalism is 
all about. In a less serious vein, I enjoyed 
a science fiction novel: Susan Schwartz’s 
Heritage of Flight (Tor Books, 1989). 
The computer book of the month is Tom 
Rugg and Phil Feldman’s QuickBASIC 
Programmer *s Toolkit (Que Books, 

1990) . 

The game of the month is Panzer Bat¬ 
tles by the Strategic Studies Group. This 
is a well-designed and interesting simu¬ 
lation of WWII action on the Russian 
Front, with plenty of tools to let you mod¬ 
ify their scenarios or create your own in 
handsome color and detail. 

Next month I should have a report on 
what’s happening in the U.S.S.R., as¬ 
suming that my visa comes and I get my 
taxes done.... ■ 


Jerry Pournefle holds a doctorate in psy¬ 
chology and is a science fiction writer 
who also earns a comfortable living writ¬ 
ing about computers present and future. 
Jerry welcomes readers' comments and 
opinions. Send a self-addressed, stamped 
envelope to Jerry Pournelle, c/o BYTE, 
One Phoenix Mill Lane, Peterborough, 
NH 03458 . Please put your address on 
the letter as well as on the envelope. Due 
to the high volume of letters, Jerry cannot 
guarantee a personal reply . You can also 
contact him on BIX as “jerryp. " 
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Introducing AvCase™8051. 

Three finely-tuned instruments for 
embedded-system development. 


AvCase' S05J C Compiler, Assembler, and Simulator from Avocet. Play them solo. For peak performance, Or bring them together in 
perfect harmony as an integrated system. AvCase will manage all the steps—from editing source code, compiling, 
assembling, and linking, all the way to debugging. ■ High-level language in the hey ofC. AvCase C 
V, Compiler is our biggest seller. It produces fast, tight, optimized code that helps speed development time. 

I ^ " ^ £ar > incise scoring AvCase Assembler is the classic Avocet assembler tuned-up and ready for 

your most demanding applications. & ■ Full dress rehearsal wifhoui leaving your desk. 

AvCase Simulator lets you test code on I Jgg your own PC. With the new source-level 

debugging feature you can work at both the C and assembly \ 3 ^ language level. ■ Let the music 

begin. If you want to meet your project deadlines—come in on * budget—and develop a high-quality, 
bug-free product—you simply carit do better than AvCase. Find out more about these finely- 

tuned instruments. Fax, write, or call toll-free 1-800-44S-&5Q0 for complete information, including a 
free AvCase Brochure and Avocet Catalog. 


AVOCET 

SYSTEMS,* INC. 



Avocet Systems, Inc., 120 Union St., P.O. Box 490, ftockport, Maine 04*56. Telephone l-BGG-44fi-B5G0/in Maine, or outside the U.S. call 207-236-9055/FAX 207-236-6713. TLX 467210 Avocet CL 
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TERMINAL EMULATION FROM TERM ISN’T THE NEXT 
BEST THING TO BEING THERE. IT IS BEING THERE. 


With TERM, you 
can operate remote 
systems exactly as 
If you were there* 



is considered the industry standard for exact terminal emulations, hut 
emulation isn V the only issue - regardless how precise it is. The real objective is access * 
and accessibility requires that your machine act like their machine . 


Exact Emulation* 

With SCO Color Console and TERM, 
anything that runs on Xenix can now be 
operated remotely from your PC, 

Macintosh or Unix box. TERM 
literally puts you in front of 
the remote system. You 
can now take advantage of 
the full range of keyboard 
functions and screen attri¬ 
butes including function key 
programmability and complete 
color support. In short, your terminal 
becomes their terminal. This is access. 

In addition to SCO ANSI, TERM fea¬ 
tures very exact VT22Q, VT102, WyseSO and 
nine other terminal emulations on any phys¬ 
ical display device. Other emulation features 
include a fully remappable keyboard, 132 
columns, transparent print, graphics line 
draw and multinational character support. 

Network A Asynchronous Access. 

Exact emulations are merely one feature 
in a communications program which is con¬ 
sidered the industry standard for asynchron¬ 
ous communications. And now Century 
Software introduces TermNET- all of the 
features of TERM in a network version. 


TermNET operates identically to TERM 
and provides direct network connectivity 
featuring multisession TCP/IP, OS1 and X.25 
support. Both TERM and TermNET pro¬ 
vide intelligent file transfer for 
fast data movement and a 
powerful, customizable script 
language that automates every 
aspect of communication 
sessions. They run identically 
on machines made by over 100 
manufacturers, providing key- 
stroke-for-keystroke compatibi I ity 
across multiple operating systems including: 
MS DOS, UNIX, Xenix, Macintosh, VMS, 
BTOS, MS-Windows and X Windows, 
Access & Connectivity Solutions. 

Century Software is dedicated to meeting 
the challenges of systems interoperability. 
With the addition of Term ACS (Asynchron¬ 
ous Communications Server) and TERM for 
X Window's to our family of software pro¬ 
ducts, we are creating The Access Standard — 
a complete line of communications tools that 
provide state-of-the-art asynchronous and 
network connectivity'. This means access to 
information from any system, any network. 

Century is the access standard. 



TERM AT A GLANCE 

* Mulli-seraion Network & ftsync Aura. 

* Direct TCP/IP: OSI & 05 network support. 

* Exact VT220, VU02 r WyseSO end SCO ANSI on 
□31 systems. 

* blly remappable k eyboard 

* Full numeric feeypod support. 

IgSgf * Full color sup port. 

^’ * Automatically restartoble file transfers. 

* Slate-or the art Umpel Ziv Welch data 
compression 

* 30.4 K sliding window file transfers. 

* KERUIT protocol far mainframes. 

* XMODEM and MODEM protocols For bulletin 
boards. 

* Wildcard file send/receive capability. 

* Auto login, dial/redid modem control 

* Powerful script language for aisloffliied 
applications. 

* Performs unattended palling/file transfers. 

* Remote maintenance capability. 

* Ekdrrmic mail/TELEX/FAX Eosylink/MG Gateway. 

* Superior X Windows xrerm Replacement. 



CENTURY 

software 

The Access Standard 


5284 South 321) West, 

Suite Cl34 

S;dr Lake City, Utah 84107 
Phone: 801-268-3088 
Facsimile: 801-268-2772 


V Ni l E D K INGDOM FRANGE 

Systems Marketing Taurii Data 

Phone: G488-6810Q4 Phone: (l>30-21-5545 


FRANCE BELGIUM 

Top-Log Top-Log 

Phone: (13 42-44-21 -I 8 Phone: 02/B72-Z2-W 


NETHERLANDS ITALY 

T-Point Software ESA Computers 

Phone: 074-912470 Phone; 054! -741113 


WEST GERM ANY At 1STRALIA 

Tauris Data Qunix 

Phone; <6lZl) mm Phone: {07) 631-866 
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EXPERT ADVICE 

THE UNIX /bin ■ David Fiedler 



Go Ahead, 
Make My Day 


Owning and installing 
free Unix software 


I n May’s column, I mentioned a 
number of useful programs that are 
available free of charge. Some of 
these (e.g., pathalias, uuhosts, 
and smail) could be considered adminis¬ 
tration-level programs. Others (e.g., elm 
and xcomm) are utility programs meant to 
be used by ordinary users, although in¬ 
stalling them generally takes some effort 
and access to system directories or de¬ 
vices. 

What about more general programs 
that can be fairly easily compiled, run, 
and understood by users who aren’t sys¬ 
tem administrators, gurus, or even pro¬ 
grammers? Do such things exist? 

A great deal of free Unix software fits 
the above criteria. The software develop¬ 
ment facilities available on most Unix 
systems let you just type make, in many 
cases, and wait until your new program 
is ready. 

If your Unix system doesn’t have a C 
compiler, you are just about out of luck 
unless you can find a friend on a compat¬ 
ible system who is willing to compile 
programs for you. There are some pro¬ 
grams that are written in shell or awk lan¬ 
guage; they are accessible to anyone with 
a Unix system. 

Getting and Keeping Software 

Finding software distributed via Usenet 
is simple if you’re on the network and 
subscribe to one of the comp.sources 
newsgroups. Otherwise, you can contact 
one of the public access or archive sites in 
the list I mentioned last month. Or you 
can retrieve the files through UUNET at 
(703) 876-5050 through their UUCP, In¬ 
ternet, or 900-number links. 

But there are more ways to combine 
source files than simply sharing them. 
Shar earned its popularity because it fa¬ 



cilitates mass distribution of ASCII- 
based program source files through E- 
mail or news. When you get programs 
from archive sites or on disk, they gener¬ 
ally will be packed, compressed, or in 
some way reduced to save as much space 
as possible. Many systems have pack/ 
unpack or compress/uncompress, and 
some have arc (see the table). These are 
all free, so getting the source code to 
these should be a top priority for any new 
Unix user. My personal preference is to 
use compress on single files. Arc is great 
for gathering all the files in a directory 
into a single, efficient larger file. Arc 
will automatically select the most effi¬ 
cient compression method. 

You should also establish the name of a 
directory where all the “finished” (com¬ 
piled and debugged) software should go. 
A poor choice would be /bin or /usr/ 
bin or any directory that comes with 
your delivered system, because the next 
time you receive a system upgrade, all 


your software is likely to be wiped out. 
Regular users have no choice; since you 
can’t modify system directories, the only 
reasonable place is a /bin directory 
under your home directory. 

If you’re running Unix on your own 
PC or have system administration access 
to your Unix machine, you can do any¬ 
thing you want. Make up a separate di¬ 
rectory on the root file system, such as 
/ usr/lb in or /usr/local/bin. This is 
more convenient and faster when search¬ 
ing but, again, can cause problems when 
you upgrade or restore your system. I rec¬ 
ommend that you set up a systemwide di¬ 
rectory for your own binaries (that’s 
what bin stands for, by the way) on a sep¬ 
arate file system and then include that di¬ 
rectory in the system $PATH (see the No¬ 
vember 1989 Unix /bin). 

Another caution to system administra¬ 
tors: Never unpack or unshar programs 
while you’re running as “su” or “root.” 

continued 
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See Your Data* 


THE UNIX /bin 



Maplnfo software can find, display and analyze your data 
geographically. See your prospects, customers, facilities 
—anything in your database. Find addresses by street, 
ZIP code, city, etc. (We can even supply the maps.*) 





Any point or region on the map can have a complete 
record of data behind it. See your actual dBASE data in a 
window to view, edit, and print. Draw your own 
boundaries. Add titles and legends for high quality 
presentations. 



Perform analyses on your data to sum. average, or count 
your database records by location. Color sales territories 
by volume of orders. ZIP codes by numbers of leads, 
countries by your demographic data. 

From street-level to worldwide, Maplnfo 
can merge your databases with maps. Play 
visual "what if” with your data. See 
patterns, trends, and opportunities you 
never knew existed. If you need to map 
your data, Maplnfo can do it. 


‘Maplnfo now has “TIGER,” the most up-to-date and 
comprehensive library of street maps available on the PC. 
Prices vary. Maplnfo comes with a map ot the world and 
the U.S. with all ZIP code locations. Runs on IBM PCs or 
compatibles with 640K RAM, a hard drive, and graphics. 


MapMCorp. 

Changing The Way The World Looks At Information™ 

200 Broadway, Troy NY 12180 
To order, call 1-518-274-8673 
or 1-800-FASTMAP Toll free. 

Maplnfo is a trademark of Maplnfo Corp dBASE is a trademark of Ashton-Tate. 


FILE SUFFIXES 

Free software is usually 
distributed in either compressed, 
archived, or packed form. 

Suffix Method How to 
retrieve 


.Z Compressed Uncompress 

filename 

.z Packed Unpack 

filename 

.arc Archived Arc -x 
filename 


They could have unwelcome surprises 
that might affect everyone on the system. 
This is another reason to unshar files in 
their own directories. 

A Beginner’s Guide to Makefiles 
The make program on Unix allows an 
entire executable binary program to be 
compiled, built, and installed by simply 
typing the command make in a directory 
where a Makefile can be found. The 
Makefile contains the instructions nec¬ 
essary to efficiently construct the entire 
program. For instance, a line in a Make¬ 
file such as 

piece. o: piece. c mydefs.h 

means that a compiled object module 
called piece.o is dependent on both the 
source file piece.c and the header file 
mydefs.h. If either of these text files is 
modified, typing make will recompile 
piece.c (automatically using cc with the 
-c flag) to create piece.o. Typing make 
again will do nothing, as the make pro¬ 
gram knows that the modification time of 
piece.o is later than that of piece.c and 
mydefs.h, so that recompilation is un¬ 
necessary. In fact, even listing piece.c 
in the dependency line above is unneces¬ 
sary, since the make program under¬ 
stands that a C source file is needed to 
produce an object file: It’s the header 
file that’s not obvious to the make pro¬ 
gram. 

An entire Makefile typically looks 
like this: 

DEFS = -DSYSV 

# 

0 use -DBSD or -DXENIX 
# as appropriate 

CFLAGS = -0 $(DEFS) 

LIBS = -lm 

BIN_DIR= /usr/lbin 
OBJS = piece.o section.o 

program: $(0BJS) 


cc $(CFLAGS) $(0BJS)\ 

-o $@ $(LIBS) 

piece.o: mydefs.h 
install: program 
strip program 
cp program $(BIN_DIR) 

This is not half as complex as it looks at 
first glance. The uppercase definitions 
followed by equal signs are used to easily 
identify parameters that you are likely to 
change. For instance, even if you don’t 
know anything about the internals of this 
program, the comment lines (starting 
with a U sign) imply that if you’re work¬ 
ing on a Xenix system, you can simply 
edit the DEFS entry to read -DXENIX to 
configure the program for your system. 

Similarly, if you have problems get¬ 
ting the program running, you could 
change the CFLAGS entry to use the -g 
flag (useful for debugging) rather than 
the -0 flag (which forces optimization). 
And the BIN_DIR line can be altered to 
fit the directory where you have chosen 
to put your binaries. 

Luckily, most Makefile writers put 
these definitions at the top, where they 
are easy to see right away. Get into the 
habit of scanning the Makefile before 
you begin compiling any program, and 
you will save yourself a lot of work. Of 
course, it never hurts to read the instruc¬ 
tions, and that’s why I always try to go 
over the README (or equivalent) and 
#.l or *.man files that are often included 
with a software distribution. There may 
be hidden “gotchas” listed here that 
might save you a lot of effort. Why spend 
4 hours trying to get a graphics system 
compiled cleanly on your PC, just to find 
it runs only on Sun workstations? 

The $@ is simply shorthand for “the 
name of the target file” (in this case, 
program). This is useful in case you al¬ 
ready have a program by that name: Just 
change it in one place in the Makefile, 
and you’re done. Typing make alone is 
shorthand for typing “make program,” 
or whatever is to the left of the colon on 
the first dependency line in the Make¬ 
file itself. The command make install 
would first run every command needed 
to compile program, and then strip and 
copy the resultant executable file. Typ¬ 
ing make -n shows you what will be ac¬ 
complished by a make, without actually 
running the commands. 

Speaking of hidden gotchas, the most 
devastating to new Makefile users is 
this: Program instruction lines (such as 
those beginning with cc, strip, or cp 
above) must begin with a tab character, 

continued 
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Everythingliu Ever Vfonted In UNIX. 

And Less. *99.95.* 



Coherent can reside with DOS. So 
you can keep all your DOS applica¬ 
tions and move up to Coherent. You 
can also have it running faster, learn it 
faster and get faster overall perform¬ 
ance. All because Coherent is s mall . 
Sounds beautiful, doesn’t it? 

But small wouldn’t be so great if 
it didn’t do the job it was meant to do. 

EVERYTHING UNIX 

WAS MEANT TO DO. 

Like the original UNIX, 
Coherent is a powerful multi-user, 
multi-tasking development system. 
With a complete UNIX-compatible 
kernel which makes a vast world of 
UNIX software available including 
over a gigabyte of public domain 
software. 

Coherent also comes with Lex 
and Yacc, a complete C compiler and 
a full set of nearly 200 UNIX com¬ 
mands including text processing, 
program development, administrative 
and maintenance commands. 

And with UUCP the UNIX to 


UNIX Communication Pro¬ 
gram that connects you to a 
world-wide network of free soft¬ 
ware, news and millions of users. 
All for the cost of a phone call. 

We could go on, but stop 
we must to get in a few more very 
important points. 

EXPERIENCE. SUPPORT 

AND GUARANTEES. 

Wondering how something as 
good as Coherent could come from 
nowhere? Well it didn’t It came from 
Mark Williams Company, people 
who’ve developed C compilers for 
DEC, Intel, Wang and thousands of 
professional programmers. 

We make all this experience avail¬ 
able to users through complete techni¬ 
cal support via telephone. And from 
the original system developers, too! 

Yes, we know $99.95 may still 
be hard to believe. But we’ve made it 
fool-proof to find out for yourself. 

With a 60-day money-back no-hassles 
guarantee. 

You have to be more than just a 
little curious about Coherent by now. 
So why not just do it? Pick up that 
phone and order today. 

You’ll be on your way to having 
everything you ever wanted in UNIX. 
And for a lot less than you ever 
expected. 

1-800-MARK WMS 

(1-800-627-5967 or 1-708-689-2300) 
60-DAY MONEY BACK GUARANTEE! 


Mark Williams 
Company 

601R Skokie Highway 
Lake Bluff, IL 60044 

'Special mlioductwy price good through October 31.1990. 
Coherent is a trademark of Mark Wiliams Company UNIX is a 
trademark of AT&T. XENIX is a trademark of 


•Byte Erred benchmark, 1000 iterations on 20 MHZ 386, 


OK. We know it’s hard to 
believe. So just consider this. 
Coherent™ is a virtual done of 
UNIX. But it was developed 
independently by Mark 
Williams Company. 

Which means we 
don’t pay hundreds of 
dollars per copy in 
licensing fees. 

What’s more, 

Coherent embodies 
the original tenet of 
UNIX: small is beautiful. This 
simple fact leads to a whole host of 
both cost and performance advan¬ 
tages for Coherent. So read on, 
because there’s a lot more to 
Coherent than its price. 

SMALLER. EASTER.. .BETTER. 

Everybody appreciates a good 
deal. But what is it that makes small 
so great? 

For one thing, Coherent gives 
you UNIX capabilities on a machine 
you can actually afford. Requiring 
only 10 megabytes of disk space, 


LESS 

IS MORE! 

Coherent For Santa Cruz 
the IBM-PC/AT Operation'; 
and compatible XENIX 286, 
286 or 386 Version 2 32 
based machines. 

No. of Manuals 

1 

8 

No. of Disks 

5 

21 

Kernel Size 

64K 

198K 

Installlime 

20-30 min. 

3-4 hours 

Suggested Disk Space 

10 meg 

30 meg 

Recommended Memory 640K 

1-2 meg 

Performance* 

38.7 sec 

1003 sec 

Price 

$99.95 

$1495.00 
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Support for Weitek 387. 


Thu leader in 32 

BIT DOS AND UNIX 
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OVER A DECADE 
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rather than spaces, to avoid errors like 
“must be a separator on rules line.” 

Head(er)aches 

Sometimes you edit the Makefile and 
then are bombarded by dozens of C com¬ 
piler errors. At times like this, I go 
straight for the #.h header files, as there 
is inevitably something buried there. 

The most common is the indexQ/ 
strehr() problem. Berkeley-based sys¬ 
tems use a function called index () to 
deal with substrings of a string, while 
Unix System V variants call exactly the 
same function strehr () (plus, there are 
reverse functions!). So, if either of these 
shows up as undefined, simply put two 
lines in the source, or (better yet) one of 
the header files that defines each in 
terms of the other, such as the following: 

^define index strehr 
^define rindex strrehr 

or the opposite: 

^define strehr index 
#define strrehr rindex 

Load errors, on the other hand, can be 
equally mystifying. Suppose you com¬ 
pile all the source files and then get load¬ 
er errors at the end because certain rou¬ 
tines are still undefined. You can 
sometimes save the day by changing the 
LIBS parameter to include more libraries 
that can be found on your system, such as 
-lx or -lm. Use the command Is /lib/ 
lib*.a /usr/lib/lib*.a to find them 
all—you can add a file such as / usr/ 
lib/libplot.a to your Makefile sim¬ 
ply by listing it as -lplot. This assumes 
that the program wasn’t written for a 
Berkeley or Sun system—expecting cer¬ 
tain libraries to be found there—while 
you’re running Xenix or Unix System V. 

If you are really brave, you can try 
porting an otherwise incompatible pro¬ 
gram to your system—in which case, it 
would be nice if you posted the changes 
to the network so others could benefit 
from your work. If you don’t have the 
time, just wait. In a few months or years, 
someone else will probably do it! ■ 


David Fiedler is executive producer of 
Unix Video Quarterly and coauthor of 
the book Unix System Administration. 
He has helped start several Unix-related 
publications. You can reach him on BIX 
as “fiedler. ” 

Your questions and comments are wel¬ 
come. Write to: Editor, BYTE , One 
Phoenix Mill Lane , Peterborough, NH 
03458. 

























Instead of taking your frustrations out on 
your hardware and pulling your hair out, 
you can take a better approach to your 
software. 

Powerful UNIX tools for 
DOS and OS/2, 

MKS Programming Platform is a 
comprehensive portfolio of tools and lan¬ 
guages that free you from those agonizing 
details of programming and software devel¬ 
opment. By letting you focus on your end 
objective, you'll produce better code, easier 
and with less stress. 

It gives you virtually unrestricted 
access to the power and flexibility of 
UNIX, and full DOS or OS/2 capabilities. 

“MKS software is absolutely the best 
in its class. Don't mix environments 
without it” 

Grover Righter, Director Hybrid Systems, 

Novell Nehwore Product Division 

MKS Programming Platform 
includes MKS Toolkit with over 150 UNIX 
compatible commands, and a combined 
command interp re tor/programming 
language that allows you to create your 
own optimal environment. It also gives you 
MKS LEX & YACC, RCS (Revision 
Control System), and Make. 

The Programming Platform runs on 
standard PC networks like Novell NetWare 

MKS Programming Platform 
Prevents Hair Loss. 



and PC NFS, allowing you to use a PC as a 
UNIX workstation and off-load your mini 
or mainframe. 

“With this package, you can become 
familiar with the UNIX environment on 
your microcomputer, with DOS only a 
keystroke away ” 

Byte Magazine, May 1989 

What's more, it tracks the POSIX 
standard, so you can meet specifications re- 
quired by the US Federal Government 
without investing in new hardware. 


If you're a UNIX expert, you'll 
appreciate having a fully predictable 
environment on your PC. If you're new to 
UNIX or POSIX, the MKS Programming 
Platform eases the learning curve by 
allowing you to switch back to DOS or 
OS/2 at any time. 

Organizations, including, AT&T, 
Hewlett Packard, ITT, NCR, and the 
National Institute of Standards and 
Technology, already benefit from MKS 
software. They use elements of the Plat¬ 
form to create a standard operating envi¬ 


ronment, or as a UNIX/POSIX training 
tool. Universities use the Platform to enrich 
personal research computing environments 
and double the bandwidth of their PC 
teaching labs. 

Whatever your needs, you'll find 
MKS Programming Platform to be the most 
efficient, most productive, and friendliest 
way to cross the bridge between DOS or 
OS/2 and UNIX. 

So be kind to yourself, your hardware 
(and your hair) with a better approach to 
software from MKS! 


For more information, or to order, colt Australia 03-419-030Q Netherlands 020 14 24 63 

1 -800-265-2797 (continental U.5. only) England 0364 53499 or Sweden 0762 704 60 

1 -519-884-2251 [outside continental LLS.) 0763 73455 West Germany 0551 -792488 or 

1 '519'8S4'8861 (FAX) France 01 47 95 01 07 0721 886 664 


MKS. MKS MKS TaoM Korn Shod. MKS IEX & YACC arr( MKS FCS arc TradaniarFS of Marti* Xnm SpMU \HL UNIX * * Of ATAT. 35 King Street Norffl, WatfifloO, OntOHC N2J 2W9 

Full 30 day money back guarantee. 
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OW USE 4GL SPEED & C SOURCE CODE 
POWER WHEN DESIGNING YOUR DBMS 

I Whether you need the development 

speed and convenience of 4GL program¬ 
ming or the low-overhead power capabilities of C 
source code, The TooIBox by FairCom can meet the 
requirements of any professional developer! 


INDUSTRIAL STRENGTH TOOLS 


r-tree* 

REPORT GENERATION 

■ Create or change reports without C programming 

■ Multi-file access with virtual fields & records 

■ Complete layout control with conditional page 
breaks, conditional output and headers/footers for 
each break 

■ Dynamic format specifications w/horizontal repeats 

■ Powerful set functions & automatic accumulators 



Develop applications the way you want with The 

ToolBox's industrial strength tools. 

c-tree 

DATA FILE MANAGEMENT 

■ Portable, Used in over 100 system 
environments 

■ Optional client/server 
architecture 

■ Variable length 
records 

■ Key compression 

■ Ascending/ 

Descending key 
segments 

■ Dynamic space 
reclamation 

■ Fixed & variable length 
key fields 

■ Advanced, high-speed B+ trees 

d-tree" 

INTERFACE DEVELOPMENT 

■ Prototype generation is easy with the RUN utility 

■ C-tree interface streamlines data base operations 

■ Dynamic Development — Interface/Resources mgmt 

■ Complete screen handler creates entire windows 

■ HELP management assists with pop-up menus, etc. 

■ Menu management — Pop-up ; Pull down, Lotus, etc. 


i Arbitrarily complex selection criteria 

SOURCE CODE POWER 
4GL FLEXIBILITY 

Now you can create applica¬ 
tions using the methods you 
like - whether it's 4GL con¬ 
venience (Special Edition) 
or the C source code power 
(Professional Edition) of 
The Toolbox Series from 
FairCom. No matter 
which one you choose, both 
products boast unparalleled portability 
and performance, 

NORISK, 30 DAY MONEY-BACK GUARANTEE 

Order The TooIBox and use it for 30 days. No risk. If 
The TooIBox doesn't meet your development needs, 
just return the entire package for a full refund. 

CALL (800) 234-8180 TO ORDER YOUR COPY OF 
THE TOOLBOX TODAY! 

With over 10,000 current users, FairCom is a major 
supplier of C programmer tools. Call today to order 
your copy of The Toolbox, or for more information. 


FAIRCOM CORPORATION 
4006 West Broadway 
Columbia, Missouri 65203 
(314)445-6833 ■ FAX (314) 445-9698 



HU! TOOLBOX PRICE! LIST 


The TooIBox, 

Professional Edition.. s l,095 

DOS, Unix, Xenix, VMS, 

OS2 Full source, single 
and multi-user support. 


The TooIBox, 

Special Edition.. 

Microsoft, Borland, Xenix, 
OS2 Object Libraries, single 
user only. 


Upgrade to 

Professional Edition .. S 4O0 

Includes overnight delivery. 
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DOWN TO BUSINESS ■ Wayne Rash Jr. 


Up Close 
and Personal 




Personal organizers 
bring the office to you 
and ease your work 
wherever you are 

I t’s really Fred Langa’s fault- After 
I’d reviewed a couple of hand-held 
computers in the form of the Sharp 
Wizard and the Psion Organiser last 
year, and found them less than complete¬ 
ly useful, Fred suggested that I didn't 
really appreciate them as they were 
meant to be used. In September, as Fred 
and I covered Net World, I had the oppor¬ 
tunity to see a personal organizer in ac¬ 
tion, Fred was right. 

As you may know from experience, a 
major trade show is hectic indeed. It's 
easy to get involved in a meeting and 
completely miss another appointment. In 
this environment, I noticed that as each 
appointment approached, the Sharp Wiz¬ 
ard in Fred’s pocket would chirp, he’d 
open it, read notes about the meeting, the 
people involved, and the location of the 
meeting, and we’d be on our way. This 
would ail happen while I was still trying 
to find the right page in my Day-Timer. 

1 watched the performance repeated at 
Comdex in November and decided that 
the time had come to take another look at 
personal organizers, not as a review this 
time, but as a way to extend the reach of 
your computer as well as a way to orga¬ 
nize your day. 

Pocket Packets of Power 

As interesting as pocket-size electronic 
gadgets are, not all of them are particu¬ 
larly relevant to computer users. One of 
the best potential uses for these devices is 
to have them somehow bring at least part 
of the power of the office computer to the 
field. To do so, they need a way to com¬ 
municate with a personal computer. 

If a pocket organizer can transfer 


meaningful programs or data, or if it can 
transfer data collected in the field to the 
PC back in the office, it can be useful in¬ 
deed. Of course, it must have other as¬ 
pects that make it useful as well, such as 
good displays, well-chosen software, and 
a transfer interface that works. 

I looked at four such devices, three of 
which are marketed as personal organiz¬ 
ers, the fourth as a calculator. Actually, 
they are all calculators, just as they are 
all organizers, data storage devices, and 
much more. However, each is aimed at a 
specific segment of the market. 

The four machines I looked at are the 
Sharp Wizard OZ-7000, along with a 
couple of new 1C cards; the Casio BOSS 
SF-8Q0G, along with two programs for it; 
the Selectronics DataStor 8000, which 
comes with SideKick; and the Hewlett- 
Packard HP 48SX Scientific Calculator, 
which comes with several proprietary 
programs. With prices starting at $350 
and under, each seems to be aimed at 


users on the move. Each has an electronic 
appointment calendar like the one Fred 
used to convince me to do this piece. 

But How Useful Are They? 

Of course, for one of these devices to be 
really useful, it needs to do more than 
just beep at a certain time and move data 
around. To be truly valuable as a piece of 
support equipment, it must be a tool. It is 
hard to be specific about criteria, 
though, because each user’s needs can 
vary quite a bit, and because these ma¬ 
chines are quite different despite their 
similarities. The best measure of useful¬ 
ness is that these machines must be able 
to help their users perform tasks in and 
out of the office. 

As it turns out, all these devices are 
useful, and all but one is extremely use¬ 
ful. That doesn’t mean, however, that 
they are universally easy to learn or sim¬ 
ple to use. They are a compromise, after 
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DOWN TO BUSINESS 


ITEMS DISCUSSED 


BOSS SF-8000.$260 

Casio, Inc, 

570 Ml. Pleasant Ave, 

P.O. Box 7000 
Dover, NJ 07801 
(201) 361-5400 

Inquiry 1101. 

DataStor 8000..$40 

Microlytics, Inc, 

2 Tobey Village Office Park 
Pittsford, NY 14534 
(716) 248-9150 

Inquiry 1103. 


HP 48SX Scientific Calculator . $350 
Hewlett-Packard, Inquiries 
1000 Northeast Circle Blvd. 

Corvallis, OR 97330 
(503) 757-2000 
Inquiry 1102. 

Wizard OZ-70O0 .. $300 

Sharp Electronics Corp. 

Sharp Plaza 
Mahwah, NJ 07430 
(201) 529-8200 
Inquiry 1104, 


all—like every other product in this busi¬ 
ness. They must trade size for memory 
capacity and ergonomics. This means 
that storage space is limited, displays are 
small, and the keys are hard to type on. 
On the other hand, if they didn't make 
these trade-offs, they wouldn't be so por¬ 
table. 

One real measure of usefulness is the 
variety of the software that’s available 
with or for these machines. A great deal 
of available standard software adds ver¬ 
satility to the machines and makes them 
productive instantly. You are much less 
likely to use a machine for which you 
must write software, simply because you 
are much less likely to write the soft¬ 
ware. 

Software For Field Use 
Along with the ability to set alarms and 
appointment information, each of these 
devices contains software aimed at mak¬ 
ing its user's life easier. They all succeed 
at this to some extent, although the 
DataStor's success is more limited. It has 
a sort of free-form database that allows 
full text searching. You can put anything 
into the machine and search for it later. It 
does not, however, include a collection 
of preprogrammed software that handles 
other functions. 

It’s important to note* though, that the 
DataStor costs less than $100, including 
a free copy of Borland's SideKick, You 
can transfer data into the machine from 
SideKick files or from dBASE files. 
Once the information is in the machine, 
you can search for it using the built-in 
software. Unfortunately, the screen is 
tiny, so you can't see a whole calendar at 
once, nor can you see a lengthy record in 
the database without scrolling. 

If all you need is a place to stash infor¬ 
mation until you get back to the office, 
the DataStor is fine, and it’s certainly in¬ 
expensive enough. In addition, it will 


work as a basic calculator, although it is 
not programmable at all. You do need to 
be careful of its battery life, though. I in¬ 
advertently left the alarm set so that it 
went off once each day, and then I went 
out of town. It beeped plaintively in my 
office once a day until the battery died. 

The Casio BOSS and the Sharp Wiz¬ 
ard are both aimed at the same general 
market, and they succeed from com¬ 
pletely different directions. The Wizard 
is shaped like a pocket calendar and 
opens like a book. It has a keyboard on 
the right and an eight-line screen on the 
left. There’s a slot for TC cards below the 
screen. The slot has a pressure-sensitive 
membrane covering it, so you can press 
your finger over icons on the IC card to 
choose actions. 

The IC cards that fit into this slot con¬ 
tain various applications, including a trip 
planner and money planner that I tried 
out, as well as a dictionary, language 
translator, and others. The Wizard also 
has numerous built-in functions, includ¬ 
ing the appointment calendar, a calcula¬ 
tor, a telephone directory, an electronic 
memo pad, and various clocks. 

The BOSS has a similar selection of 
built-in functions. The screen is about 
twice as large, however, and will allow 
two monthly calendars to be displayed 
side by side. Meetings and appointments 
are shown as hourly bar charts—a nice 
idea. The biggest difference is that the 
BOSS has a tiny QWERTY keyboard, 
and you must download all your applica¬ 
tion software from a PC. The disk-based 
BOSS applications, though, which are 
similar to those available for the Wizard, 
are much less expensive than the Wiz¬ 
ard's IC cards. 

Pocket Cruncher 

The real star of this class of device is the 
HP 48SX. Although billed as a calcula¬ 
tor, there’s really a lot more to it. Calling 


it just another calculator is like calling a 
Mercedes-Benz 560 just another car. 
Doing things like running an appoint¬ 
ment calendar with it is like driving the 
Mercedes half a block to the store at 15 
miles per hour. This is a machine that 
has its own programming language and 
will accept code that you create on your 
PC or Macintosh and use the resultant 
software to run models, collect data, dis¬ 
play graphics, or solve large equations. 
Once you’ve accomplished all this, it 
will load the information back into your 
computer for further processing. 

The HP 48SX looks like a calculator 
with a very large screen. Each key has as 
many as four functions, making it com¬ 
plex to use. But once you’ve learned 
how, it’s very powerful. The version I 
looked at had an extra 128K bytes of 
memory as well as the equation-solver 
package. The HP 48SX does everything 
from graphics to calculus. I never did use 
all its functions, but I never got tired of 
trying. 

Justifying a Purchase 

There’s no doubt that these little devices 
are fascinating. I never failed to draw a 
crowd when 1 used one in public. More 
important, they can significantly ease 
your work. The HP 48SX is clearly 
aimed at engineers and scientists who, 
besides using it for their work, also need 
to attend meetings. The Casio BOSS and 
the Sharp Wizard seem more useful to 
the traveling executive. The little Data¬ 
Stor is useful for less demanding tasks, 
but it can't keep up with the bigger ma¬ 
chines. 

There’s no question that these ma¬ 
chines do provide a limited, but very 
real, link with the computer while you’re 
away from the office. All of them let you 
move information between your office 
computer and the one that resides in your 
pocket, and they HI support your day-to- 
day activities in the process. Fred was 
right. They may not replace a Day-Tim¬ 
er, but that's not their purpose. Instead, 
they bring a piece of the office to you. ■ 


Wayne Rash Jr . is a contributing editor 
for BYTE and technical director of the 
Network Integration Group of American 
Management Systems, Inc. (Arlington, 
VA). He consults with the federal govern¬ 
ment on microcomputers and communi¬ 
cations '. You can contact him on BfX as 
“waynerash, " or in the to, wayne con¬ 
ference . 

Your questions and comments are wel¬ 
come. Write to: Editor , BYTE, One 
Phoenix Mill Lane , Peterborough, A TH 
03458 . 
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Memory beyond 640K DOS. 

386j DOS-Extender “ takes you there. 

It breaks the 640K barrier so you 
can build high-performance, multi¬ 
megabyte programs in Extended-DOS. 

How? By turning DOS into a true 
32-bit operating system. 386| DQS- 
Extender enables you to create pro¬ 
tected mode applications that use all 
the memory in a 386 PC - up to 4 giga¬ 
bytes. You work within a flat, 32-bit 
address space. No more suffering with 
overlays, bank-switched EMS, or 
segmentation. 

With full 32-bit memory and power, 
you can finally build workstation-class 
applications for the PC. Your Extended- 
DOS programs will run considerably 
faster, have room for more features, 
and be more responsive than those in 
16-bit DOS. 

And if that's not enough, add Phar 
Laps 3861 VMM™ virtual memory 
manager. With true demand-paging, 

3861 VMM enables your application to 
grow bigger than available RAM. Both 
code and data are automatically swapped 
to disk as needed. 

All this, without any new operating 
environment for your end-users to buy 
or learn. Your program looks exactly like 
any other DOS application. Because 
3861 DOS-Extender is embedded into 
your program, end-users never see it. 


Welcome 
to the 
promised 

RAM. 


Every 80386 PC that can run MS-DOS 
or PC-DOS can run 3861 DOS-Extender. 
It is totally compatible with all DOS- 
based software, including TSRs and net¬ 
work managers. 

3861 DOS-Extender is backed by a full 
complement of 32-bit languages. Choose 
your favorite from among C, Fortran, 
Pascal, Ada, Assembler, and others. And 
with Phar Lap, you'll be using the finest, 
most widely-used 386 software devel¬ 
opment tools in the world. 

For a glimpse of the promised RAM, 
take a look at AutoCAD 386, IBM 
Interleaf Publisher, and Mathematical 
They are just a few of the hundreds of 
Extended-DOS applications already 
being shipped with 3861 DOS-Extender. 
Utilizing this exciting new technology, 
industry leaders are keeping their 
competitive edge by delivering the 
speed and power386 users have been 
waiting for. 

So if you’re trying to create the best 
software possible, call Phar Lap today. 
And we’ll take you to the promised RAM. 
Phar Lap3861 DOS-Extender. 

We open a world of memory. 


Phar Lap Software, Inc. 
60 Aberdeen Avenue 
Cambridge, M A 02138 
617/661-1510 
FAX 617/876-2972 


Trademarkhoktera: 336 1 DOS-Extender™ and 336 1 VMM - Phar Lap Software, Inc.; ImerJeaf Publisher™ - Interleaf, Inc. Registered trademark holders: Phar Lap* - Phar Lap Software, Inc.; Ada* - 
US, Dept, d Defense; MS-DOS* - Microsoft Corp.; AutoCAD* - Autodesk, be,: IBM* - IBM Corporation: Mathematica* - Wolfram Research, be, © 1989 Phar Lap Software, Inc. 
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Time machine 




Plug In the Time Machine 

Plug ihe I IT Advanced Math Coprocessor into the dedicated 
socket in your computer and you'll radically reduce the time 
involved in numeric calculating processes, Just plug il in. 
Fastest Performance 

* Fewer cycles to execute existing instructions 

* Remarkably increased productivity 

Guaranteed Accuracy 

* Warranted to he in compliance with 
\VM 754-198$ standard 

Full Line of 2C87 and 3C87 Math 
Co-processors 
- Completely compatible with existing 
287 and 387 sockets 


IIT Sets New Standards 

* 5-year limited warranty/Software and socket compatible 
■ Benchmark software included 

* Made in USA 

The Future Is Now 

* Twenty-four additional 80-bit numeric registers 

* 4 x i matrix instruction/A CAD industry standard 

* Complete 387 instruction set in the 2C8^ 

* Sleep mode for longer battery’ fife 

Go Ahead, ILs Your Time, 

Just plug it in. Cidi your local dealer today 
to order the IIT Advanced Math Coproces¬ 
sor, or call Specialty Software Development 
Corp. at (512) 327-8608 for the name of 
the dealer nearest vou. 


Runs Cool—Lowest Power 
Consumption 

* Longer battery life for laptop systems 

* Low heal output for desktop systems 

* Advanced CMOS technology for 
higher reliability 


llit IIT-2C87 



Dealer inquiries welcome. 
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MARKETED BY: SPECIALTY SOFTWARE 
DEVELOPMENT CORF 
110 Wild Basin Road, Suite 270 
Austin, TX ^8716* 512/327-8608 


IIT, irr-2C87 and IIT-3C87 are trademarks of Inlegrated Information Technology, Inc Intel Is a registered trademark, and 286 and 387 are trademarks of Intel Corporation. 








EXPERT ADVICE 

MACINATIONS ■ Don Crabb 


CAD: The Mac 
Can Do That? 




Yes, it can—and 
other things as well 


S everal months back, I did a con¬ 
sulting gig for a large electronics 
company in the San Francisco 
Bay area. The company wanted 
recommendations for buying a new batch 
of computers. It sounds like a simple job, 
but it isn't. First, I will give you a little 
background; The company employs hun¬ 
dreds of engineers to design and fabricate 
specialized electronic components for 
the U.S, military, research firms, and 
universities. This means that the com¬ 
ponents are sold to a single customer in 
very small quantities. The end result is 
that the company does an awful lot of 
new design work, because the custom 
components are so different each time 
around. 

Some time ago, the company settled on 
AutoCAD, with its many design librar¬ 
ies, as its basic design program. The first 
choice was (naturally) fast 386-based 
PCs, so it bought 25- and 33-MHz 
Eve rex 386 machines with VGA graph¬ 
ics. The company’s only real concern 
was how fast its boxes could run Auto¬ 
CAD, since screen editing and redrawing 
can take a long time with complicated 
drawings. Interface issues got short 
shrift, as did data interchange with other 
computers. Overlooked was the idea that 
the company might want to use the com¬ 
puters for anything other than AutoCAD 
work. The company was focusing so 
much on solving its immediate problems 
that it had forgotten to look ahead. 

Well, I don't mind solving immediate 
problems; after all, that's one thing a 
consultant is supposed to do. I suggested 
that perhaps these 386 boxes weren't the 
best solutions for its long-term engineer¬ 
ing needs. I mentioned the NeXT cube, 
the Sun SPARCStation, and the Macin¬ 
tosh as alternatives. 


For many complex reasons, the com¬ 
pany was not ready for Unix, so the 
NeXT and Sun systems were out. The 
reaction I got to my suggestion of the 
Macintosh was unexpected: It was amaz¬ 
ingly hostile. 

Most of the managers I talked with 
were significantly misinformed about 
the capabilities of the Mac and how it 
could fit their needs. They didn't know 
that the Mac had models with processing 
power comparable to that of their 386 
machines. They also didn’t know that the 
Mac supported gray-scale and color 
large-format (19- and 21-inch) monitors, 
or that you could run CAD applications 
(like AutoCAD). But overall, they were 
mostly amazed that a Mac could run 
CAD as fast as (or faster than) the 386 
systems. 

So I pulled together a demonstration 
using a Mac Hci and a Mac Ilfx set up 
side-by-side with an Everex 386/33. 
Each Mac had 8 megabytes of RAM, and 


the llei had a Day Star FastCache proces¬ 
sor cache card (the Ilfx has its own built- 
in cache). For displays, I used a 19-inch 
SuperMac color monitor with an acceler¬ 
ated 24-bit color card on the Ilci, and an 
Apple 13-inch RGB monitor and the new 
Apple 24-bit AMD29000 accelerated 
QuickDraw card on the Ilfx. Both Macs 
ran System 6.0.5 and AutoCAD. The 
Everex had 6 MB of RAM with EMS, 
VGA, and a custom graphics accelerator 
card running DOS 3.3, 

I invited the biggest Mac skeptic in the 
group to sit down in front of the machines 
and try AutoCAD. Without telling him 
how to use AutoCAD on the Mac, save 
for a 5-minute demonstration of the Find¬ 
er and using the mouse, he was off. His 
skepticism remained for about the first 5 
minutes beyond that, but then you could 
almost see his scowl lift. The Macs were 
at least as fast as the Everex (and much 
faster on some AutoCAD operations), 
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All the computers used the same 
working AutoCAD drawings taken from 
the Everex machine. This was so that the 
managers would have familiar drawings 
to manipulate and to see just how easy it 
was to network the Macs with their Ever- 
exes. In addition, I had installed a bunch 
of Mac productivity applications. (The 
managers weren’t very satisfied with 
their 386s’ productivity programs.) I in¬ 
cluded Mac Write II and Nisus 2.02 for 
word processing, Think Pascal 3.0 for 
personal programming, WingZ and Ex¬ 
cel for spreadsheets, FileMaker II for 
personal databases, and a number of at¬ 
tractive utilities, desk accessories, com¬ 
munications applications, and drawing 
aids. 

When the demonstration was official¬ 
ly over, I couldn’t get these managers to 
end the meeting. So we kept working on 
the Mac Ilci and Ilfx for several hours 
more, finding out just how much easier it 
was to work on the Mac—particularly, 
getting lots of allied work done (like all 
the paperwork that has to accompany 
each AutoCAD drawing), while not sac¬ 
rificing a fast and familiar CAD appli¬ 
cation. 


I find 

myself gravitating to the 
Mac Ilfx, even though 
the Everex is an 
awfully fast machine. 

A Truth Revealed 

The one-day hands-on with the Mac Ilci 
and Mac Ilfx convinced the company 
that it had been shortsighted in dismiss¬ 
ing the Mac out-of-hand. This is because 
the Mac mythology it had heard was 
wrong. The company won’t be dumping 
its 386s—nor should it—but it will be 
bringing in Mac Ilcis and Ilfxs from now 
on instead of just more 386s. The com¬ 
pany also tried to make its existing 386s a 
bit more palatable for non-AutoCAD 
work by adding Windows and DESQview 
to them. 


This whole CAD episode reminded me 
of how easy it is to believe in the wrong 
things about the Mac and its supposed 
shortcomings for technical applications. 
While there are certainly some special¬ 
ized scientific applications that only run 
on fast DOS machines (especially some 
instrument telemetry-gathering pro¬ 
grams), the Mac has largely caught up 
with fast DOS machines as a strong plat¬ 
form for CAD, simulation systems, busi¬ 
ness and scientific statistics, and engi¬ 
neering programming support. 

Since this consulting experience, I 
have been working with a Mac Ilfx and 
an Everex 386/33 side-by-side to see if 
my gut feeling—that the Mac has really 
become a serious technical workstation 
competing with the best of them—is 
borne out for other applications. So far, I 
find myself gravitating to the Mac Ilfx, 
even though the Everex is an awfully fast 
machine. I need to keep at this for a 
while, but the best advice I can give you 
now is that the high-end Macs really do 
not have any serious technological bottle¬ 
necks keeping them from stellar techni¬ 
cal work. 

continued 


A New Era in PostScript ® 


Prir* 


mg. 



UltraScript pc 


Best of 1989 
PC Magazine 


January 16. 1990 

Break the PostScript 
Price Barrier 

Gain Access to a Wide 
. Variety of Applications 

Print High Quality 
Text & Graphics 

Print Directly from 
Most Applications 


UltraScript PC is a software program 
that allows you to print PostScript 
language documents on virtually any 
dot matrix, inkjet, or laser printer. 

UltraScript PC includes 25 typefaces 
for only $ 1 95. UltraScript PC Plus 
includes 47 typefaces for only $445. 

To keep on breaking price barriers, 
purchase additional fonts from the 
UltraScript Type Collection. Get the 
same licensed typefaces as Adobe 
at almost half the price! 

Available at your local dealer or 
call 800/635-3997 or 408/986-9400 








Hie ?'ollavk*ng are trademark! or rrgisteied trademarks of »*ten respective campamev UuraScnpt. QMS and ihe QMS loqo of QMS, rt , Adobe and PostScript of Adobe Systems, li 
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Computing Know How 

With these two top-notch books from Abacus 

PC System Programming for Developers is a literal encyclopedia of 
PC know-how. This book features parallel working examples written 
in BASIC, Pascal, C and assembly language. Explains memory layout, 

DOS operations, writing device drivers, hard disks, PC ports, mouse 
drivers, fundamentals of BIOS, graphics and sound, TSR programs 
and more. 

Some of the topics covered include: 

• PC memory organization using extended, expanded memory 

• Hardware and software interrupts 

• COM and EXE programs 

• Handling program interrupts in BASIC, Turbo Pascal, C and 
assembly language 

• DOS structures and functions 

• Programming graphics cards 

• Writing device drivers ^ 

If you use the PC and want to know how, you'll find all you need in this 
book. Learn professional techniques from PC System Programming. 

ISBN 1-55755-036-0. 920 page book and 2 companion disks with 
more than 1 MB of source code in compressed format. $59.95 

What the readers are saying about PC System Programming 

"This book is such a good reference and so complete and in-depth 
I keep it next to my system reference manuals and compiler manuals." J.K - customer 

'The day I saw this book. I bought it." F.R. - customer 
“Excellent work" G.O. - customer 
”Best written book I've seen. A.V.R, Tulsa, OK - customer 


PC 

System 
Programming 


An in-depth reference 
for the DOS programmer 



Abacus 



Each book includes 
two companion disks 
with more than 800K 
of source code. 



Turbo Pascal Internals gives you "know how" to program 
faster, easier, tighter and better. Use Turbo for system 
programming tasks-writing TSRs, performing multi¬ 
tasking, using SAA windowing, implementing expanded 
and extended memory. Learn how Turbo generates 
machine code, scans the keyboard, handles the mouse, 
uses UNITS and OOPS, performs fast screen display, 
more. A massive source of Turbo Pascal know-how. 

ISBN 1-55755-080-8. 750 page book and 2 companion 
disks with more than 800K of source code. $49.95 



__i__ 


Available at B Dalton Booksellers, 
Waldens, and Software Etc. nationwide. 

In the UK contact 

Computer Bookshops 021 -706-1188. 

In Canada contact 
Addison Wesley 416-447-5101. 


We accept Visa, Master Card or American Express. 
Call or write for your free catalog of more PC books. 

In US & Canada call TOLL FREE: 


BIS 


Abacus 

Dept. B7,5370 52nd Street SE, Grand Rapids, Ml 49512 
Phone: (616) 698-0330 • Fax: (616) 698-0325 
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Tip of the Month- 
Take It to the Limit 

One of the reasons that L have so many 
problems with hard disk drives is that 1 
stress them to the limit. Fm writing this 
column, for instance, on a Mac Ilci, sav¬ 
ing it to a Jasmine DirectDrive ISO. The 
drive has about 150 MB on it in about 
9000 files. The trouble is, the Mac's Hi¬ 
erarchical File System was created long 
before 180-MB SCSI hard disk drives be¬ 
came available. As such, HFS really 


doesn't like all these files on my Direct- 
Drive 180. It would just as soon forget 
about them and convince me to drop the 
number of files down to something under 
5000. 

I placate HFS a bit and help the Finder 
out as much as I can by rebuilding my 
desktop at least once a month. This 
cleans out dead file markers and left¬ 
over icons from deleted files, I nest fold¬ 
ers like mad (so the Finder doesn't have 
to wade through so many folders lying 


about loose on the desktop) and partition 
the disk into manageable sizes. 

In addition, I use SUM II to keep 
copies of my volume directories and back 
up these shadow directories to other 
disks. I also use it to perform regular in¬ 
cremental tape dumps. As nice as all that 
is, it still is not enough to insure the con¬ 
tents of my hard disk or speed up mad¬ 
deningly slow Finder operations like file 
copying. 

Until we can all benefit from the blan¬ 
dishments of System 7.0, which will im¬ 
prove the situation, 1 have found a tempo¬ 
rary solution. Or rather, during my 
BYTE review of the Jasmine DirectServe 
file server (“AppleShare Without a 
Mac," March), I found an INIT I had 
never tried before: the Apple Desktop 
Manager INIT (DTM). This specialized 
INIT is sitting, big as life, in the System 
Folder on the AppleShare server installer 
disk. 

This INIT replaces the Finder's stan¬ 
dard methods of managing the desktop 
with a minidatabase that's optimized to 
work with large numbers of files and big 
disk volumes (which is why AppleShare 
uses it). Although DTM doesn't come on 
Apple's System upgrade disks yet (it 
doesn't have the Cupertino Seal of Ap¬ 
proval for single-user applications), you 
can easily copy it from the AppleShare 
disk to any Mac's System Folder. System 
6.0.4 and 6.0.5, in fact, were built to 
work with DTM from the start, and Sys¬ 
tem 7.0 uses it with extensions like File- 
Share as the file-managing heart of Sys¬ 
tem 7.0's improved Finder. 

If you have big disks with lots of files 
(or maybe even if you don't), I advise you 
to get hold of a copy of the DTM INIT 
and install it. In case it doesn't work 
(which occasionally happens), back up 
your hard disk first. Then get into the 
habit of biweekly or monthly desktop re¬ 
building. Together, these will make the 
Finder work faster and reduce your ennui 
while waiting for your Mac to catch up 
with you. And they'll also help you to 
avoid some disk failures. Of course, if 
you're careful like me, you'll also al¬ 
ready have lots of tape backups, just in 
case. ■ 


Don Crabb is the director of laboratories 
and a senior lecturer for the computer 
science department at the University of 
Chicago. Me is also a contributing editor 
for BYTE. He can be reached on BIX as 
"decrabbd' 

Your questions and comments are wel¬ 
come . Write tot Editor , BYTE, One 
Phoenix Mill Lane , Peterborough, NH 
03458. 


Co/Session lets you use 
your office PC as though 
you were there... 


Co/Session remote access communications software 
enables you to do everything you previously had to 
do at the PC in your office^- but from the location 
of your choice and at your own convenience. 

Via modem, you can access {even transfer) files, 
run programs, print reports, use on-line 
network resources, and more, just as 
though you were seated at the 
keyboard in your office... 




even when 
you’re not 


=XPg 


Booth #312 




Even when you're at home...before 
dinner...when you get back from the 
health club„.after 
you read the kids 
a story. Even when 
you're on the road...in 
your hotel room..,at a 
branch office,, .calling on a client. 
Co/Session can help you accomplish all you have 
to do while allowing you to enjoy the things you want to do. 
To find out more about how, call us toll-free, at 800- 322-9440. 


a praduci of TMton Technologies Inc. 

200 Middlesex Turnpike, Iseltn, New Jersey 08830 

(201) 855-9440 * Fax (201) 855-9608 

In Canada: GENTEK Marketing Inc. (416) 738-9300 
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JMP toa 
Higher Level 
of Discovery 


With JMP Software for 


Statistical Visualization 


Make a quantum leap in data analysis with JMP software 
for your Apple Macintosh** JMP combines traditional 
statistics with today's most innovative graphics* 


Interact more. 


A Point and Click to view, edit, or manipulate 
your data,.,to get an analysis...to identify 
points*„to customize...to get context-sensitive 
help...to choose colors and marker symbols for 
your points in every graph. A Point and Click on a 
calculator panel to make formulas for variables. A Point 
and Click on your data in one graph, and the corre¬ 
sponding points will be highlighted in all the other 
graphs instantly, A Click and Drag to change the in¬ 
tervals for histograms instantly...to spin your 3D graph 
smoothly in real time...to resize any graph. Cut and 
Paste your data within JMP or to other applications. 

A Cut and Paste reports to other applications or jour¬ 
nal them to a file. 


Understand more. 


A JMP is simple to use, so you can spend your time 
studying your data, not your software. A JMP pres¬ 
ents statistical results visually, so you are always 


Discover more. 

A Fit regression and Analysis of Variance models, but 
see them in a new way with leverage plots, showing 
how each point contributes to each hypothesis test. 

A Fit means, but see the significance of their differ¬ 
ences visually with comparison circles. A Analyze 
high-dimensional data and extract principal compo¬ 
nents, but see both the points and variables in the 
same graph with a biplot, one that spins in 3D. A Ex¬ 
amine a correlation matrix, but see more with a 
matrix of scatterplots with density ellipses. See high¬ 
dimensional outlyingness of points with Mahalanobis 
distance plots. A See your data always displayed 
in a familiar spreadsheet grid* 


looking at graphs as well as numbers, finding 
patterns, and noticing points that don't fit pat¬ 
terns. A JMP organizes its statistical methods 
in a unified way. You approach your data more 
directly with fewer frustrations regarding the 
statistical recipes. You always have a method that 
takes into account the variable's measurement 
level: nominal, ordinal, or interval, 

MacWEEK says "JMP is powerful and easy to 
use. The programmers' delight in writing JMP is 
evident throughout and makes the program 
intuitive and a pleasure to use." 


A Free Video Preview 


For a free video preview of JMP, call our JMP Sales 
Department at (919) 677-8000. In Canada, call 
(416) 443-9811. Or, write us at the address below. 


JMP From SAS Institute Inc., 

the number one name In data analysis software. 


SAS Institute Inc. □ JMP Sales Dept. 

Box 8000 □ SAS Circle □ Cary, NC 27512-8000 
Phone (919) 677-8000 □ Fax (919) 677-8123 

To use JMP, you need an Apple Macintosh with l + meg, 2 meg 
recommended, 

JMP is a trademark of SAS Institute Inc,, Gary, NC, LISA, 

Apple and .Macintosh are registered trademarks of Apple. Computer, Inc. 
Copyright © J990 fry SAS Institute Inc, Printed in the USA, 
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See the Future. 



NANAO USA CORP 

23510 Telo Ave. ( Suite 5 
Torrance, CA 90505 USA 
Phone (213)325-5202 
Fax (213)530-1679 
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FLEXSCAN 9400/9500 

20”(19V): 0.3imm dot pitch CRT 
1280x 1024 high resolution 
Scan Frequency : Automatic Adjustmer 
H.’3GkHz~78kHz(Q50d), 

30kH z-65kH z (9400} 

V:55Hz-9QHz 

Anti-reflection, CRT surface panel (950* 
Anti-reflection, anti-static CRT coating 
(9400) 


FLEXSCAN® Models 9400/9500 have been specifically designed 
for professional use in the CAD and Desktop Publishing fields. The 
Multi-Scan System is optimized at three usage ranges (f(H):30-38kHz 
VGA, 48-50kHz PC CAD/CAE range, and 64-78kHz Professional 
Graphics) to provide the display potential to take full advantage of 
today's and tomorrow's most powerful equipment 

Our Dynamic Focusing Circuit and the DBF System CRT deliver 
superior resolution and convergence over the entire 20" screen, 
with ultra-high resolution on PC's (1280x1024) and MAC II. 
Ergonomic design minimizes reflection and static, with maximum 
ease of operation. 

FLEXSCAN*, already compatible II All AA a 

with the next generation. 
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EXPERT AOVICE 

OS/2 NOTEBOOK ■ Mark J. Minasi 



Free at Last! 


Farewell, 64K-byte 
segments; hello, 
wide-open memory 
spaces 



W ell, at least I hope so* Last 
month, I told you about one 
of the two big features of 
OS/2 2.0: multiple virtual 
DOS machines. The other big feature is 
access to the 386's memory management 
capabilities. 

The Intel microprocessor line, from 
the 8086 through the 286, relies on a seg¬ 
mented architecture. That means that the 
chip can't just say, “Let me look at loca¬ 
tion 351,799 in the memory/ 1 Instead, it 
must divide the memory into segments, 
each no larger than 64K bytes. The mini¬ 
mum number of segments required to de¬ 
scribe DOS’s 640K-byte space is 10. The 
idea with segments is that they make it 
easier to keep the system neat and tidy* 
Each program or subroutine can go into a 
code segment, and the data or a given 
data structure can go into a data seg¬ 
ment* Any given location within a seg¬ 
ment is described by its offset * 

There's nothing intrinsically wrong 
with a segmented architecture. It eases 
some system housekeeping tasks, like 
code relocation. Convincing a piece of 
6502 machine code on an Apple to move 
from the address it was originally loaded 
into took patience and knowledge of 
6502 assembly language; moving some 
8088 code from one place to another 
takes only a “memory move” command 
and a reload of the pointers to the code 
and data. The problem is the 64K-byte 
limit* 

Truthfully, most code segments are 
not affected by the 64K-byte barrier, al¬ 
though it does pose a minor hindrance. 
The way around this limit for code seg¬ 


ments is to simply put different subrou¬ 
tines in different segments. Subroutines 
can then call one another by jumping 
from one code segment to an entirely dif¬ 
ferent one. This is called a far call. On 
the other hand, putting multiple subrou¬ 
tines into the same code segment means 
that the programmer needn’t jump from 
code segment to code segment, and this 
is called a near call. Far calls take a bit 
longer to process. 

The larger annoyance comes from data 
areas. It's much easier to write code that 
keeps each data structure entirely in a 
single data segment. Data structures that 
require more than one 64K-byte segment 
require constant loading and reloading of 
the pointers to the data segments. As is 
the case with avoiding far calls, avoiding 
dealing with segments improves perfor¬ 
mance. 

It's easy to see this. Just write a simple 
program that creates and fills an array 
smaller than 64K bytes. Compile it as a 


small memory model (all near refer¬ 
ences) and run it. Then recompile it as a 
large memory model (force all references 
to be far) and rerun it. You’re not getting 
anything more accomplished, but the 
program will probably take about 20 per¬ 
cent longer to execute. 

That’s a lot of time to waste in system 
overhead* Imagine what a pain it must be 
to write a spreadsheet program for ear¬ 
lier versions of OS/2 if you want to let a 
spreadsheet grow to 16 megabytes: You 
would potentially have to manage 256 
64K-byte segments! It's not only an an¬ 
noyance to programmers, it’s also de¬ 
priving you and me—-tons of good Unix 
and mainframe programs have never 
been ported to the IBM PC just because 
dealing with this 64K-byte segment non¬ 
sense seemed like too much trouble. 

Enter the 386, It can address 4096 MB 
of memory, again using a segment: offset 
addressing scheme* But the segments 
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themselves can be as iar^e as 4096 MB. 
Thus, a programmer can choose to make 
all the memory one big segment: OS/2 
2.0 does that, and that's the “0:32 mem¬ 
ory model” that you see references to in 
the press. Version 2.0 essentially dis¬ 
cards the notion of segments. 

Making all the memory a single seg¬ 
ment means that all code and data refer¬ 
ences are near references. The payoff is 
immediate: 1 created a 1-MB data struc¬ 
ture using 64K-byte segments and then 


rewrote the program for OS/2 2.0 with¬ 
out segments. Despite the fact that both 
programs ran on the same machine, both 
under version 2.0, the no-segment ver¬ 
sion was almost 20 percent faster, 

“Wait a minute,” you ask, “How can 
OS/2 make the memory one big pool, yet 
keep buggy applications from crashing 
the system and each other?” A good 
question—wasn’t a protected-mode oper¬ 
ating system one of OS/2’s goals? Sure, 
and that hasn’t changed. 


Remember my discussion last month 
of paged memory? Each program gets a 
memory page table. The program then 
refers to this table of 4K-byte pages, not 
actual memory: It sees only the memory 
that it's supposed to see. The size of the 
table can be restricted by the operating 
system, and that’s how the protection is 
accomplished. Although your 386 may 
have 8 MB of RAM, your application 
may know of only 2 MB. 

Further, the virtual memory system 
still remains in place, although now it 
swaps to disk on the basis of pages rather 
than segments. That’s more efficient (al¬ 
though I haven’t tested it yet), because 
operating-system designers can plan on 
needing exactly 4K bytes of disk space 
for each memory page. Segments, on the 
other hand, could be smaller than IK 
byte or as large as 64K bytes. 

As the days go on and I find out where 
the minefields are, I use the machine 
running version 2,0 more and more. It’s 
a real improvement. 

Applications Keep Pouring In... 

About a year and a half ago, I wrote part 
of a book on OS/2 (Using OS/2 from 
Que) and needed very much to capture 
Presentation Manager screens. Micro¬ 
soft included a screen grabber with its 
Software Development Kit, but it saved 
only to Windows Paint format. Better 
than nothing, but I still had to get profi¬ 
cient at taking photographs of computer 
screens. Many were the times I longed 
for a PM screen capture program. 

Nowadays there are two: Charles Pet- 
zold has written one called PMCAP and 
put it in the public domain (you can find 
it in the ibm.os2 conference on BIX), and 
recently I’ve been using Hotshot Graph¬ 
ics from Symsoft. The latest version, 
1.7, still runs only under DOS, but it in¬ 
cludes a screen grabber that works under 
PM and produces great output on a laser 
printer. It also saves to .PCX format, so 
you can easily include screen shots in 
most desktop publishing systems. If 
you’re documenting a PM application, I 
recommend Hotshot Graphics. 

Last month, I mentioned an inexpen¬ 
sive text editor called Qedit, but I be¬ 
moaned the lack of block fills and com¬ 
mand repeat prefixes. Both problems are 
now fixed in version 2.8. A mere $79 
gets you this nifty OS/2 text editor from 
SemWare (4343 Shallowfotd Rd., Suite 
C-3, Marietta, GA 30062, (404) 64L 
9002). I’ve now converted to Qedit for 
all my daily work, under DOS and OS/2. 

And if you're bored by the dull gray 
background of the PM desktop, get on 
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“Compiler Ads 
Are Confusing.” 


T 

Ah 


hey all claim that their products are the fastest and most powerful 
Buzz words like optimized, integrated, and modular are everywhere—never 
meaning quite the same thing. 

We’d like to be more direct. We'll tell you what you can do with 
our compiler—then you make the comparisons. 


■ DUAL PERFORMANCE You have two compilers in one 
integrated package—Quick for speed applications development 
and optimizing for the best code generation—with a simple menu 
option to move between the two. ■ FLEXIBILITY You can 
interface directly with C or any other language. Write only one set 
of sources for DOS and OS/2, run the most complex applications 
with no change. ■ COMPATIBILITY You can generate code 
compatible with Microsoft Windows, using all window facilities. 
And develop Presentation Manager applications with no additional 
software ■ OPTIMIZATION You get true global optimization, 
using data flow analysis and proprietary techniques, not just the 
standard peephole optimization and automatic assignment of 
variables to registers. ■ ENVIRONMENT You have many 
features you won’t find in any other environment - like the 
ability to organize your code into separate libraries and set 
compiler options both globally and on a per module basis. And a 
make facility that is so well integrated, you don’t even know it s 
there. ■ TOOLS You get a debugger profiler, object librarian 
and overlay linker with unique capabilities. And a runtime library 
with surprises like interrupt driven serial communications, true 
multitasking, graphics, and mouse interface modules. 


Stony Brook Professional Modula-2 (both the Quick and 
optimizing compilers for DOS and OS/2) for $295. Stony Brook QuickMod 
(for DOS or OS/2) for $95. 

Stony Brook—we eliminate the confusion. 


■ The fine print version of this information 
with all the details, including our benchmark 
performances, will be mailed to you within 
24 hours if you call our 800 number. 

800/624-7487 805/496-5837 and Inter national 

Rim/40A-749Q t 187 East Wilbur Road, Suite 9 

OUJ/4YU Thousand Oaks, CA 91360 



SOFTWARE 
Your Partner 

in Software Development 

ClflSffGogesch Mkpq Systems, inc 
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Introducing the Hercules Graphics Station Card. With more features than any card 
in its class. And more power. The company that took the monotony out of monochrome 
now puts more zip into analog monitors. 




Last Graphics 

Time is more precious then ever. But Windows 286 applica¬ 
tions like PageMaker, Excel and Corel Draw can make you 
wait while they work. Not with the Hercules Graphics 
Station Card—it’ll run Windows 286 programs up to five 
times faster than a regular VGA card and at higher 
resolutions too! And soon it will bring even more 
performance to Windows 3.0 applications. 


A whole megabyte of video memory lets the Hercules 
Graphics Station Card offer a full range of modes—from 
VGA up to 1024 x 768 resolution with 256 colors, and plenty 
in between. So it will run all your software—from general business 
to complex design programs. And as your software needs become even 
more sophisticated, you won’t need to shop for a new video card 


Life-like Imaoes 


Computer images can look realistic when software can access more 
colors. The 16- and 24- bit color 
modes on the Hercules Graphics 
Station Card allow any standard 
analog monitor to display up 
to 16.7 million colors for high 
quality photo-realistic images. 

And best of all, you can have all 
these features for less than you'd 

think. Call us at 800 532-0600, ext 245 (U.S.) or 800 323-0601, ext 246 
(Canada) for the quickest way to your Hercules dealer. 

© Copyright 1990 Hercules Computer Technplogyjnc., 921 Parker Street, Berkeley. GA 94 7 ID. Hercules find. Hercules Graphics Station Card m trademarks 
dI Hercules Computer Technology, Enc. All other product names are trademarks al their respective uyimera. Circle 323 &n Reader Service Card 


The secret is the on-board Tfexas Instruments 34010 
graphics processor. It frees the CPU from the drudgery 
of graphics functions and screen memory control so you 
won’t have to wait for your screen to catch up with you. 
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Haven't 

you 

heard? 



You should know about EasyFlow! 


Chances are you've heard one of our 80,000 
ecstatic customers talking about EasyFlow. 

They're talking about how much time you can save on flowcharts 
and data flow diagrams and how EasyFlow, unlike most 
"screen draw" programs, is dedicated to fast composition and 
modification of flowcharts and data flow diagrams. 

They're talking about the automatic line routing, automatic text 
centering, the slick cut & paste and how they can create charts and 
then cleanly move them into a desktop publishing program. 
They’re talking amongst themselves but they don't tell their bosses. 
Their bosses think they had to sweat bullets to come up with these 
amazing results. You mean you still do?! 

They're saying EasyFlow works with most matrix printers, 
laser printers and plotters. 

They're saying they got all this plus a 200 page manual 
and 350 screens of context sensitive help. 

If you haven't heard, call your nearest dealer and find out for 
yourself what everyone else is talking about! 


United Kingdom 0423 509350 Belgium / Netherlands 31 4788 2422 
France 1 43 055800 West Germany 08233 6931 
Sweden 31 815045 



Flowcharting Made Easy! 


HavenTree Software Limited 

P.O. Box 1093 - AE Thousand Island Park, NY 13692 
Info: 1 613 544-6035 ext.801 Fax: 1 613 544-9632 


ITEMS DISCUSSED 


Hotshot Graphics 1.7.$247 

Symsoft Corp. 

444 First St. 

Los Altos, CA 94022 
(415) 941-1552 
Inquiry 991. 


BIX (ibm.os2/listings) and get ahold of 
ANIMATE.EXE. It replaces the gray 
background with either a moving star- 
field. fireworks, walking lines, or kalei¬ 
doscopic wallpaper. 

Two Short HPFS Tips 

I was asked by two readers—Jim Gilli¬ 
land and Christopher Boaro—to add to 
my discussion of a few months ago about 
High Performance File System speed. I 
found HPFS’s speed improvements over 
file allocation table-based systems to be 
measurable but nonspectacular. I said 
then that I really don’t care about the 
speed improvement, as 1 was happy 
enough about long names, extended attri¬ 
butes, and the rest. 

Both readers ask me to point out that 
the big HPFS performance improvement 
comes with a big cache—not the 64K- 
byte cache that gets set up by default, but 
a 256K- or 512K-byte cache. (You just 
change the line in your CONFIG.SYS 
that says IFS=C:\OS2\HPFS.IFS-C:64 
so the 64 is expanded to whatever size 
your memory can bear.) Then you can 
turn on “lazy writes” by adding RUN 
=C:\OS2\CACHE.EXE /LAZY:ON to 
CONFIG.SYS. 

A final tip for the month: When doing 
a class for a client, I reformatted an en¬ 
tire 20-MB hard disk drive and installed 
HPFS. The next day, the client called 
me, as he was trying to reformat the drive 
back to DOS. He’d boot from a DOS 
floppy disk, try to format C, and get 
“format failure.” It took me a minute to 
realize what was going on: HPFS uses a 
new “partition ID” code. It’s different 
from DOS’s partition ID code—hence 
the format failure. The fix is easy. Run 
DOS FDISK, delete the HPFS partition, 
and then create a new DOS partition. 
Then you can format without trouble, ■ 


Mark J. Minasi is a managing partner at 
Moulton, Minasi & Company, a Colum¬ 
bia, Maryland, firm specializing in tech¬ 
nical seminars. He can be reached on 
BIX as “mjminasi. ” 

Your questions and comments are wel¬ 
come. Write to: Editor, BYTE, One 
Phoenix Mill Lane, Peterborough, NH 
03458. 
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...with Universal 

Cable Interface 

WBBBBBBWp models 

250 VA To 2300 VA 

Sinewave Output I msec Transfer MAX 

More Features Power at a Lower Price 

CABLE INTERFACE STANDARD 

Shutdown Interface To: 

Microsoft 3Com 

LAN Manager 2.0 System V Unix 

Novell SCO Xenix 

Banyon Custom Configurations 

Any System 

SHUTDOWN SOFTWARE FOR 
NOVELL 8. SCO XENIX 


HINUTE^MAN 

UNINTERRUPTIBLE POWER SUPPUES 


SLIMLINE AT650 


AT. 


UPRIGHT AT 800- 






NEW A.T. MODELS 


Model 

List Price 

AT250 

$ 339.00 

AT450 

$ 469.00 

AT600 

$ 689.00 

AT650 

$ 599.00 

AT800 

$ 879.00 

ATI200 

$1179.00 

ATI600 

$1479.00 

AT2300 

$1979.00 


Ask About Our Novell Approved 

MONITOR BOARDS 
ON-LINE UPS MODELS 

I000VA To 5000VA 
Sinewave Output 

220 Volt Models for International use Available 




'* • * 


1455 LeMay Drive 
Carrollton. TX 75007 


PARA SYSTEMS, INC 

Telephone: 
(214) 446-7363 

TELEX: 140275 OMEGA 


FAX: (214) 446-901 I 

I-800-238-7272 
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With Windows you can 



Intel ... 5 years 

4275 Connection CoProccssor- Send and 
receive faxes from within many popular 
applications. 2400 bps modem option also 
available. Includes free copy of Fax-it 
software for Windows.$529. 


□ 3V2" format available from us. Specify 
when ordering. 

® package includes both 5 V 4 " and 3V2" 
disks. 

mi 3V2" format available from manufacturer 
by request. Call us for details. 

CP— copy protected; NCP— not copy protected. 

The four-digit number next to each product 
is the product's ITEM NUMBER. Please refer 
to this number when ordering. Thank you. 

SOFTWARE 

We only carry the latest versions of products. 
Version numbers in our ads are current at press 
time. 



Broderbund ... NCP 

7289 ® Prompt f 0-Makes hard disk 
management under Windows quick and 
easy. Search, move, copy, rename, delete, 
compress, or encrypt files in one easy step. 
Even view contents of most files.$79. 


Adobe Systems ... NCP 

6591 Blllustrator Windows 1.0.$279. 

6590 ®Streamline Windows 1.0 . 229. 

(Entire Adobe Type Library, from 1 to 133 
are available. Call for more information.) 

Aldus ... NCP 

1332 □ PageMaker 3.01 . 499. 

Alpha Software ... NCP 

5104 ®Alpha Four 1.1.319. 

4103 ® Alpha Works 2.0.89. 

Application Techniques ... NCP 

1214 BPizazz Plus 2.0.69. 

Ashton-Tate ... NCP 

6922 DMultiMate3.31.69. 

4450 DdBASEIV 1.0. 499. 

Autodesk ... NCP 

4519 □ Autosketch 2.0.95. 

6119 DAutosketch Animator 1.0. 245. 

Avery ... NCP 

6006 ®Label Pro 1.0.49. 

Bitstream ... NCP 


sCollections; Newsletters, Flyers, Books 
& Manuals, Reports and Proposals, 
Presentations or Spreadsheets each 159. 
SFontware . each 99. 



Microsoft ... NCP 

7010 □ Windows 5.0- IPs what the GUI 
(“gooie^ gurus have been waiting for. The 
latest in Graphical User Interface for MS- 
DOS machines. Lets each application access 
much more memory and do it faster.. $89. 


Bloc Publishing ... NCP 

1447 DFormTool 2.01.55. 

6245 SPopDropPLUS 1.0.59. 

Borland International ... NCP 

4330 0Turbo C Professional Pack 1.0 .... 175. 

4332 0Turbo Pascal Professional Pack 1.0. 175. 

6242 SQuattro Pro 1.0 . 325. 

1514 ®Paradox3.0. 469. 

Brightbill-Roberts ... NCP 

5408 DHyperpad 1.0.85. 

Broderbund ... CP 

1434 DNew Print Shop (NCP) . 39. 

1433 ®Memory Mate 3.01 (NCP) .45. 

7288 SPrompt 1.0 for Windows.79. 

7289 ®Dragnet 1.0 for Windows.89. 

ButtonWare ... NCP 

6419 ®PC-File 5.0.75. 

Caere ... NCP 

6004 ®Omnipage386 2.1 . 599. 


Central Point ... NCP 

5039 ®PC Tools Deluxe 6.0.$89. 

5038 DCopy II PC 5.0.27. 

Chronos Software ... NCP 

4387 ®Who*What*When 2.0. 179. 

Concentric Data Systems ... NCP 
6575 ®R & R Relational Report Writer 3B 109. 
Corel Systems ... NCP 

5506 ^CorelDRAW! 1.2 . 329. 

Crosstalk Communications ... NCP 

2908 mCrosstalk XVI 3.7.119. 

5611 DCrosstalk for Windows 1.0.129. 

Data Storm ... NCP 

4798 ®PROCOMM PLUS 1.1.65. 

Deinna Technology ... NCP 

4325 ®PerFORM 2.1 ($30 rebate!) .... 159. 

Delta Technology ... NCP 

5829 SDirect Access 5.0.52. 


Digital Composition Systems ... NCP 

5876 ®db Publisher Report Maker 2.0 . 185. 

Dow Jones ... NCP 

5494 ®News/Retrieval Membership Pkg. 24. 


5 th Generation ... NCP 

2762 DMace Utilities 1990. 89. 

3950 SFastback Plus 2.1 . 109. 

FormWorx ... NCP 

5810 □FormWorx with Fill & File 2.5 .... 85. 

Fox Software ... NCP 

6188 raFoxPro 1.0. 489. 

2233 KFoxbase Plus 2.1. 199. 

Franklin Software ... NCP 

7071 SLanguage Master 2.2.59. 

Funk Software ... NCP 

2228 DSideways 3.21.42. 

4479 DAIIways 1.1. 115. 

Generic Software ... NCP 


2265 0Generic CADD Level 3 1.1.3... 225. 

Great American Software ... NCP 

4880 DOne Write Plus Accounting Sys. 2.06179. 
5825 ® Money Matters 1.0.55. 

Harvard Associates ... NCP 

2324 0PC Logo 3.0.59. 

Hilgraeve ... NCP 

2323 ® HyperACCESS/5 1.1 (DOS & OS/2) 115. 



Corel Systems ... NCP 

5506 [^CorelDRAW! 1.1 -The world ; s finest 
PC illustration software now comes with 
even more value: CorelTRACE, over 100 
typefaces, over 300 clip-art images, a Pantone 
license-all bundled in for free.$329. 




















































































have the same interface 


IBM ... NCP 

6187 ©Storyboard Plus 2.0..$239. 

6599 DCurrent 1,0 ..,.*. 239. 

Individual Software ... NCP 

2408 □ Professor DOS 4 A.. 27, 

6222 sResume Maker 1.0..., .29. 

Intuit ... NCP 

2426 ©Quicken 3.0. 39, 

LaserTools ... NCP 

6882 EPrintCache 2.2. 99. 

Lord Publishing ... NCP 

5191 ©Ronstadt’s Financials 1,02.. 75, 

Lotus ... NCP 

5417 01-2-3 3.0. ...call 

5653 01-2-3 2,2. __;_ call 

5134 ©Magellan 2.0 ... 119. 

2660 OFreelance Plus 3,01 . 345, 

MECA ... NCP 

2798 ^Managing Your Money 6.0 ..... 119. 

7002 ©Home Lawyer 1.0 .... .. 69. 

Microconn ... NCP 

6234 DCarbonCopy Plus 5.2 (2req). . . 115. 

Microgrmfx ... NCP 

6597 m Designer 3,0... 489, 

Micro Logic ... NCP 

6787 sinfo Select 1.1.55. 


Multisoft ... NCP 

6805 DPC-Kwik Power Disk 1,0.$49. 

4925 □ PC-Kwik Power Pak 1.5.. 79. 

Nolo Press ... NCP 

2982 mWillMaker 3.0.35. 

Norton-Lambert ... NCP 

4928 PCIose-Up Customer 3.0., .. 135, 

4929 dClose-Up Support 3,0 .. 165, 

PC Globe ... NCP 

5902 □ PC Glebe 3.0. ..39, 

5900 DPCUSA 1,0, *.39. 

Personics ... NCP 

3126 ©SeeMORE 2.0.54. 

4384 EUltravision 2.0.79, 

Peter Norton ... NCP 

3152 ©Norton Commander 3,0... 99. 

3146 EAdvanced Utilities 4,5.99. 

6397 EThe Norton Backup 1.0.99. 

Precision Software ... NCP 

6600 ©Superbase 4 for Windows , , , ,, 429, 

Quarterdeck ... NCP 

6422 DQRAM1.0.. 49. 

3221 ^Expanded Memory Mgr 386 5,0, 59. 

3220 DDESQView 2.26. 79. 

4586 □□ ESQ View 386 1.1. 129. 

6400 ^Manifest 1,0. 39, 


Micmlytics ... NCP 

2731 □ GOfer 2,0. 45. 

MicroMaps ... NCR 

6890 DAtiasPC 1.0 (PCX version) .45. 

6891 DAtiasPC 1.0 (EPSF version) . 105. 

Microsoft ... NCP 

2860 □ Learning DOS 2.0. 35. 

7010 OWindows 3.0.89. 

2904 □ Works 2.0. 99. 

2901 DWord 5.0 . 209. 

6195 ©Word for Windows. 329. 

2856 ©Excel 2.1 (req . 80286/80386) ... call 

6133 E Excel for OS/2 1.0 . 339, 

5188 □QuickPascall.0 . 55. 

2894 ^QuickBASIC 4.5. . ..69, 

2895 OQuickC2.0 . , 69. 

2853 EC Compiler 6.0 . 339, 

2880 HlMacro Assembler 5,1. 99. 
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Franklin Software ... NCP 

7071 t*)Lanm$ Master 12-hovidzs 
dictionary definitions for 80,000 words plus 
the largest thesaurus available. The writing 
tool that's just a hot key away. Supports all 
major word processors.. $59. 



\ ... 

Broderbund ... NCP 

7228 SDragrcet fC-Ligh tiling fast text 
retrieval for Windows. Searches through 
any file format. Cut k paste into Windows 
programs or launch the application and data 
hie in one easy step..$89, 


Reality Technologies ... NCP 

6572 EWealthBuilder 1.01,... 145, 

Reference Software ... NCP 

4396 sGrammatik IV 1.0. ...52, 

Revolution Software ... NCP 

4480 SVGA Dimmer 2.01 (screen sawsrj . 19. 

RightSoft ... NCP 

4155 ®RightWriter3.1. 54. 

Samna ... NCP 

5799 EAmi Professional 1.0 .. 309. 


1-800/776-7777 


MMC 


PC Connection 

6 Mill Street 


7408 


Marlow, NH 03456 

SALES 603/446-7721 FAX 603/446-7791 
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Symantec ... I year 

3425 DQ&A J.ft-The top-rated, best-selling 
integrated database and word processor 
offers simple mail merge, detailed reporting 
versatile word processing advanced network, 
support, and more.. $229. 


Softlogic Solutions ... NCP 


3546 DDlsk Optimizer 4,05. 45, 

3542 □SoftwareCarousel4.0.55. 

Software Publishing ... NCP 

3499 DPFS: First Publisher 3.0.99. 

3478 UPFSiFirst Choice 3,02 . 105. 

3496 DProfessional Write2.2... 165. 

3493 □ Professional File 2.01.199. 

3482 □ Harvard Graphics 2.13 ........ 339. 

6289 0 Draw Partner 1.0 (tor Harvard Graph.) 59. 
Symantec ... NCR 

3412 ©Grandview 1.0.199, 

3425 DQ&A3.Q ... 229. 

3431 □Timeline4,0. 469. 

Systems Compatibility ... NCP 
6564 ^Software Bridge 4.1..79. 

TIMESLIPS ... NCP 

2987 □Timeslips III 3,4. 169. 

6994 □PercentEdgel.O.69. 

Timeworks .., NCP 

6253 ©Publish-It I 1.1. 115. 



Bitstream ... NCP 

\*\Fontmrt-52 different typeface packages in 

point sizes from 2 to 144. each $99. 

® Cclltams-Jypc face packages designed to 
produce Boob & Manuals, Reports & 
Proposals, Newsletters k more. each $159. 



ALL ITEMS SUBJECT TO WAILABIUTY. PRICES SUBJECT TO CHANGE WITHOUT NOTICE. 


























































































For your writing and 



WordStar International ... NCP 

6791 UWordSw Prof, kO -Offers support Eor 
advanced scalable-font laser printers (includ¬ 
ing the new Hewlett-Packard LaserJet III), 
Advanced Page Preview, plus the word 


processing features you need.$279- 


TOPS ... NCP 

6675 □TOPS Network Bundle 3,0 ..... 159. 
3720 Flashcard 2 * 1 (AppleTalk network card; 

1 year warranty) ....155 

Traveling Software ... NCP 

4190 Battery Watch 2.0 (3W* only) .35, 

5179 ELapLink III 3.0.95. 

TVue BASIC ... NCP 

3561 ®True BASIC 2.1 .,. 52. 

Verlcomp ... NCP 

3765 ESoftBytes 2.0.35. 

6771 SMemory Master 1.0..,, . 45. 

WordPerfect Corp. ... NCP 

3804 □ Word Perfect 5.1. 265. 

6685 © □ rawPerfect 1.0. 279. 

WordStar International ... NCP 

6791 DWordStar Prof. 6,0. 279. 

Xerox ... NCP 

3812 □ Ventura Publisher 2.0. 529. 

XTREE ... NCP 

6161 SXTreePro Gold 1.3.75. 



Software Publishing ... NCP 

NEW! Business Gallery and Recreation 
Gallery with hundreds of images for the 


new First Publisher 3.0. 

7296 Stos&s Gallery .$54, 

7297 ®Ricmion Gallery . -. - 54. 


RECREATIONAL/EDUCATIONAL 
Broderbund ... CP 

5701 □Where/Time Carmen Sandiego? . . $32. 


6295 a The Playroom. 32. 

5851 SSimCity.- -.. ,... . 33. 

Electronic Arts ... NCP 

6436 raHunt for Red October.20. 

4659 SChessmaster 2100 (CP) .35, 

5804 a Deluxe Paint II (Enhanced) .89 

Microsoft ... NCP 

2858 ^Flight Simulator 4.0. 39. 

Parlor Software ... CP 
3159 DBridge Parlor 2.3 .. .... 49. 

Penton Overseas ... NCP 
sVocabuLearn/ce Levels I & II (French, 
Kalian, German, Spanish, Russian, 

and Hebrew).each 39. 

Sierra On-Line ... CP 

6023 ®Leisure Suit Larry III.39, 

6796 ©Codename: Iceman... , 39. 

6972 BConquestsofCamelot....39. 



TOPS’ ■ NCP 

6675 UNetwork Bundle for DOS 5,0 -Allows 
you to quickly and easily share files, elec* 
tronic mail, and printers between your Apple 
Macintosh, IBM PC and/or Sun Workstation. 
Now includes Inbox EMail software. $159. 


Spectrum Hole byte ... NCP 


5993 SWelltris. . ....... . 22. 

Stone & Assoc- ... NCP 

3438 ®Young Math (ages 5 to 8) .22, 

3439 D2nd Math (ages 7 to 16) .27. 

True BASIC, Inc. ... NCP 

EJKemeny/Kurtz Math Series: 

10 titles.. each 45 


HARDWARE 

Manufacturer's standard limited 
warranty period for items shown is 
listed after each company name. 
Some products In their line may 
have different warranty periods. 

American Power ... 2 years 

6812 2000L (stand-by power source) .. 155. 
6811 360SX (stand-by power source). .. 255. 

7107 450AT (stand-by power source ).., 339. 
7106 520ES (stand-by power source/ .. 399. 
7105 600LS (stand-by power source).. , 469, 



MECA ... NCP 

7002 Sffcme Lawyer f0-Let Hyatt Legal 
Services help you through the legalese by 
using plain English. Contains 16 commonly 
used documents and guides you step by-step 


through each one... $69. 


AST Research ... 2 years 

1299 Six PakPlus 384k C/S/P.187. 

6795 SixPak 286 512k... 209. 

4107 RAMpage Plus 286 512k ........ 419. 


6980 VGA Plus (W/512K) (800 x 600 res) 759. 

Boca Research ... 5 years 
7001 BOGARAM/AT PLUS (08 Meg ext) 125, 
7000 Toph AT (76-b/t backfill 512K to 64 OK, 

with OK) ...79. 

6998 I/O Board for AT.59. 

6999 I/O Board for MicroChannel S/S/P , 109. 
Brother International ... 1 year 

5707 HL-8e Laser Printer. 1799. 

5788 HL-BPs PostScript Laser Printer . 2949. 
Compucable ... 2 years 

1604 2-Position switch box , , ....25, 

Cuesta ... 1 year 

1608 Datasaver 400 Watt (power backup) 429. 

Curtis ... lifetime 

1694 Emerald SP-2. .36, 

1707 Ruby SPF-2 (6 outlets) .55. 

1708 Ruby-Plus SPF-2 Plus.65. 

Datadesk ... 3 years 

6901 Switchboard. 175, 

Dlconix ... 1 year 

5655 150 Plus Printer (Parallei) . 359. 

Epson ... 1 year 

We are an authorized Epson Service Center. 
1906 FX-85Q (80 co/,, 264 cps, 9 pin) ... call 
1904 FX-1050 (73600/., 264 cps, 9pin), , call 
5183 LG-510 (80 col., 780 cps, 24 pin), , , call 
1930 LG-850 (80 c ol. f 264 cps, 24 pin) . . call 
6765 LQ-1010 (736 col, 180 cps r 24 pin) cal I 
1917 L Q-1050 (136 co/., 264 cps, 24 pin) call 
4116 LQ-2550 (136 co/., 333 cps, 24 pin) call 


5184 LX-810 (30 col ., 180 cps , 9 pin )., . . call 
1052 Printer-to-1 BM cable (6 feet) .15. 

5th Generation ... 1 year 

7157 Logical Connection Plus 512k.. . . 599. 

Hayes ... 2 years 

2307 Smartmodem 2400 . 349. 

2308 Smartmodem 2400B (w/Smartcom If) 279. 

Hercules ... 2 years 

2318 Graphics Card Plus. ... 189, 




























































































Targus lifetime 

New luxurious leather cases designed for all 
popular models of “Notebook” style laptops. 

7028 Eoiiopac 1., .. t ... $79. 

7029 Fotiopac l 

’ .85. 


3Vz M 20 Meg Int. Hard Drive ST 125-1 
(26 ms) (w/controller t cables, mounting 
equip, for PS/2 Model 25 or 30 or PC/XT 
- specify computer ).., .. 339. 

2286 30 Meg Int. Hard Drive ST238 

(w/controfler and cables. 65 ms) . , 289. 

4554 40 Meg Int. HD ST251-1 (28 ms).. 359. 
TEAC 1 year 

4951 72Qk Drive (specify XT or AT, 3V2 ,( ) . 79. 

4670 1.44 Meg Drive for XT (3W) .99. 

4326 1,44 Meg Drive for AT (includes Bastech 
software utilities, 3W l copy prot) . 119. 

MISCELLANEOUS 


Checkfree 

6360 CheckFree. 


25. 


NCP 

6195 ® Word for WiWtMS-Combines th e 
power of Word for the FC with ease of use 
and WYSIWYG accuracy of Microsoft 
Windows. Supports cut St paste from other 
Windows programs.. $329* 


AshtonTate ... NCP 

6922 DMuhiMate 3.57—Upgrade to 
MultiMate 4.0 through AshtonTate for 
$79.50. Total cost $151.50 including ship¬ 
ping. Save over $400 on list price of $565. 
Call for details...$69. 


2792 3 V 2 " DS/DD 72Qk Diskettes fQty 10). . 14. 

2793 3Va" DS/HD1.44Mb Diskettes (Qty. 10) 27. 

Sony „. lifetime 

3291 5V4" DS/DD 360k Disks (Qty. 10) . 10, 

3292 SV4 ,f DS/HD 1.2Mb Disks (Qty 10} . . . 19. 

3297 3%" DS/DD 720k Diskettes (Qty. 10 ).. 13. 

3298 3Va J " DS/HD 1 44Mb Diskettes (Qty. 10) 22. 

6659 QD 2000 Tape Cartridge..19. 


SHIPPING 

Mote: Accounts on net terms pay actual shipping, 

Continental US: 

i For heavy hardware items such as pnnters, monitor 
Bernoulli Boxes, etc. pay actual charges. Call for UPS 
2nd-Day & Next-Day-Air. 

» For all other items, add S3 per order to cover UPS 
Shipping. For such items, we automatically use UPS 
2nd-Day-Air al no extra charge rf you are more than 2 
days from us by UPS ground. 


► For monitors, printers, Bernoulli Boxes, computers, 
hard drives, and power backups, actual UPS Blue 
charge will be added. For all other items, add $3 per 
order 

Alaska and outside Continental US: 

► Call 603/446-7721 for information. 


©GQPYRK3HT PC CONNECTION, INC, 1991 PC CONNECTION (S A REGISTERED TRADEMARK OF PC CONNECTION, INC,, MAflUOW. NH. THE RACCOON CHARACTER^) ARE TRADEMARKS OF PC CONNECTION. NC. 


Learn 


DRIVES 

IOMEGA ... 1 year 

5116 Bernoulli II Single44 Meg Internal $995. 

5117 Bernoulli II Dual 44 Meg External 1969. 
5113 44 Meg Cartridge Tripak(5V4"),. , 249, 

Controller Cards (required) 

2499 PC2Card...169, 

2500 PC2B Card (bootable card) . 229. 

Mountain Computer ... 1 year 

2917 40-60 Meg Internal Tape Drive. .. . 379, 

5502 B3-152M Ext. Tape Drive. 799. 

5500 83-152M Int. Tape Drive. 629. 

5190 DC2000 PreTormatted Cartridges ea 35, 
Pacific Rim ... 1 year 

5010 1.2 Meg External (forPStt's) .215. 

6602 1.44 External (for PC/XT/AT) ..... 239. 
Plus Development ... 2 years 

6425 Hardcard II40 Meg (19 ms) . 599. 

6424 Hardcard II 80 Meg (19 ms) ..... 699. 
Seagate ... t year 
FREE PC TV® Hard Drive Installation 
Tape with purchase of 20, 30 or 40 Meg 
Seagate drive for the IBM PC (not for 
AT). Beta or VHS . 

2285 20 Meg Int. Hard Drive ST225 

(w/controifer and cables, 65 ms ), , 275, 


one. Learn all. 


CompuServe 

1676 CompuServe Information Service . $24. 

Cables ... lifetime 

1019 Smartmodem-to-AT cable (10 feet) , 15, 
5511 Right Angle Printer cable (6 feet )... 15. 
1050 Parallel Printer cable (15 feet) ..... 19, 

DISKS 

Maxell ... lifetime 

2789 5V4* MD2-D 360k Disks (Qty. 10) _12. 

2790 5W' MD2-HD1,2Mb Disks (Qty. 10). . 19. 


MEMORY 

6556 256k DRAMs (100 nanosecond).. , call 
3248 256k DRAMs (120 nanosecond) .,, cal! 
4366 1 Megx 9 SI M Ms (700nanosecond) cal! 
5510 1 Meg x 9 SI M M s (80 nanosecond) call 
5746 1 Meg Chips (80 nanosecond) . call 

OUR POLICY 

• We accept VISA and MASTERCARD only, 

• No surcharge added for credit card orders. 

• Vbur card is not charged until we ship, 

• If we must ship a partial order, we never charge 
freight on the shipment(s) that complete the order 
(in the US ). 

• No sales tax. 

• All U.S, shipments insured; no additional charge, 

• APO/FPO orders shipped 1st Class Mail. 

• International orders U.S. $350 minimum. 

• Upon receipt and approval, personal and company 
checks clear the same day for immediate shipment 
Of your order. 

• COD max. $1000 Cash, cashier's check, or money 
order 

• 120 day limited warranty on ail products." 

• To order call us Monday through Friday 9:00 AM to 
1 ;00 AM. or Saturday 9:00 AM to 5:30 PM >bu can 
call our business offices at 603/446-3383 Monday 
through Friday 9:00 AM to 5:30 PM. 


PC Connection 
Exclusive! 


Reflection Technology ... lyear 

7127 Private Eye -A large screen in a small 
box, A tiny virtual display which offers a full- 
size, 12” IBM CGA auxiliary screen to PCs & 
laptops. View privately in planes or meetings. 
Brighter than LCDs. Great for games! $499 






















































umbers and database. 



Epson l(l 1 year 

5183 £0-5*0 Prcnier-Makes high quality 
24 pin printing affordable. Indudes push 
tractor and Epson’s exclusive SmartPark 
paper handling features standard. 180 cps 
draft, 60 cps LQ (12 cpi mode). call 

Hewlett-Packard ... 1 year 

1754 Lase r Jet 111 (w/toner ).. 1699. 

(582 LaserJet IIP (wAoner) .. 1069, 

Intel ... 5 years 
(421 2400B MNP Internal Modem ... 199. 
Is 52 2400B Internal Modem 2 (forPS/2) 249. 

1119 2400 Baud External Modem. 179. 

|420 2400EX MNP Modem. 229, 

(346 Inboa/d 386/PC w/1 Meg (w/free Amt) 519. 

I 266 Above Board Plus 512k.. 419. 

|267 Above Board Plus I/O 512k . ..... 449, 

599, 
629. 
169. 
359, 


336 Above Board Plus 8 2 Meg . ,. 

342 Above Board Plus 8 I/O 2 Meg 
[272 Above Board 2 Plus 512k ... 

6396 Above Board MC 32 0k. 

[275 Connection Coprocessor (w/Fax-it), 529 
MATH COPROCESSORS 
fe370 80287 -8 (for 8 MHz 80286 CPU’s) . 199. 
E369 80287-10 (for PS/2 Models 50 &60) 229 
11750 80387S X (for80386SX CPU's)... 309. 
(371 80387 (for 16 MHz 80386 CPUs ), , 349. 
f372 80387-20 (for 20 MHz 80386 CPU's) 399 
Kensington Micro ware ... 1 year 

1582 Master Piece Plus, ,.. 109. 

(697 Expert Mouse (TrackbaIHor PS/2) , 115. 
Key tronic ... 3 years 

(518 101 Plus Keyboard. 99. 

Kraft ... 5 years 
(801 N ew G am e Ad apte r (2 game ports ). 27, 

6800 3 button Thunder Joystick,..29. 

(802 Trackball. 69. 

Logitech ... limited lifetime 

(464 C9 Mouse for PS/2's. 69, 

pi51 HiREZMouse (C9) ... . 85. 

029 Trackman (Trackball) serial 85, bus 89, 
(297 ScanMan Plus (hand scanner) .. . 185. 
|786 ScanMan w/Catchword 1.0.,..., 315. 

Micron Technology ... 2 years 
(669 Intensify 2 Meg Expansion for HP 

LaserJet II (upgradeable to 4 Meg), 329. 
(013 Beyond Mem Brd. for Model 50 (512k) 359, 
Microsoft ... lifetime 

(897 Mouse with Paintbrush.109, 

1898 MousewithWindows3.Q.149, 


MicroSpeed ... 1 year 

6007 PC-TRAC Trackball serial $75 bus $85, 
6010 FastTRAP 3D Trackball serial 99. bus 109. 

Mouse Systems ... lifetime 

5997 Trackball (1 yr. wrnty.) serial 75, bus 85. 
4306 PC Mouse II w/PC Paint + 89, 

NEC ... 2 years 

4799 Multisync 2A (VGA Monitor) ..... 499. 

5085 Multisync 3D Monitor. 689, 

6208 Multisync 4D Monitor. ... 1199 

Orchid Technologies ... 4 years 
4690 ProDesigner VGA (800 x 600) .... 249. 
PC Power & Cooling ... 1 year 
REPLACEMENT POWER SUPPLIES 
3202 Turbo Cool 150 (25° - 40 0 cooler) 129. 
3200 Silencer 150(84 % noise reduction) 115. 

Pacific Data Products ... 1 year 
6779 25 Cartridges in One! (for LJII, HR HD), 275, 

7072 25 Cartridges in One! (fcrLJHi) .349, 

7054 Mamory upgrade for LaserJet IIP/I II 

1 Meg . 179. 2Meg.. 249. 

6839 M emory u pg rade for LaserJet 11 

IMeg . 179, 2 Meg . 249, 

6833 Pacific Page (PostScript Cartridge for 

LaserJet mill) . 379. 

6834 Pacific Page (for LaserJet II) . 499. 



Intel ... 5 years 

2346 inboard M/PC with Free Samna Atm- 
Gives you 80386 processing power, 1 Mb 
BAM, and Samna's powerful windows^ 
based word processor (regularly at S129). 

30 Day Money Back Guarantee.$519. 


Practical Peripherals ... 5 years 

3101 1200 Baud Internal Modem .. 65. 

3100 1200 Baud External Modem (mini) . 77, 
3103 2400 Baud Internal Modem 135, 

3102 2400 Baud External Modem. 179. 

5286 2400 Baud Ini MNP Modem (Lev 5) 175. 
5285 2400 Baud Ext MNP Modem (Lev, 5) 209. 
4542 2400 Baud Internal Modem for PS/2. 229, 

Reflection Technology .. 1 year 
7127 Private Eye (visaal display) . 499. 

1 - 800 / 776-7777 

SrU-jM PC Connection 740B 

W 11 ™* 6 Mill Street 

Marlow, NH 03456 

SALES 603/446-7721 FAX 603/446-7791 
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Micrologic ... NCP 

6787 0/ffjb Select 1, *-The fastest most excit¬ 
ing new way to deal with notes, ideas, plans, 
contacts, and all your RANDOM informa¬ 
tion, Easy yet powerful. Endless uses , $55. 


SAFE Power Systems ... a years 

4562 Safe 425W (standby power bkup) 329. 
6747 Safe40QS. 409. 

SOTA Technology ... 2 years 

5111 SOTA 286i-12 (12 MHz accelerator) 269. 
5402 SOIA3861 16 (16 MHz accelerator) 389, 

Targus ... lifetime 

7028 Foliopac 1..,.79, 

4899 Nylon Laptop carrying case.55. 

6037 Premier leather carrying case .. . 199. 

TheComplete PC ... 2 years 

5598 TheComplete H alf Pg. Scanner 400 189. 

5140 TheComplete Page Scanner.549 

5828 TheComplete Communicator. 559, 

Tripp Lite ... t years 

6199 Isobar 4-6 (4 outlets, 6 ft. cord) .. 49. 

6200 Isobar 6-6 (6 outlets, 6 ft, cord) .... 59. 

6019 LS 600 Line Stabilizer.85. 

Video? ... 7 years 

5883 1Q24i VGA (includes 512k) ...... 289, 

4931 VRAM VGA 512k. 399. 


2400EX Modem 

2*0UU CtassfcA'bMtem 



Intel ... 5 years 

Features data compression for faster through¬ 
put and error-correction for more reliable 
transmissions. 

6421 MNP Internal Modem . $199. 

6420 MOOEKMNPModm . 229. 



'DEFECTIVE SOFTWARE REPLACED IMMEDIATELY. DEFECTIVE HARDWARE REPLACED OR REPAIRED AT OUR DISCRETION. 








































































The 

Three 

Biggest 

Des: 


1. The check is in the mail, 

2. My diet starts tomorrow, 

3. Performance doesn’t matter 
in 3270 communications. 


The truth is, 

for most 3270 PC-to-mainframe applications, performance DOES matter. 


When you’re linking multi* 
pie PCs — a few, a dozen, or 
hundreds — to your IBM main¬ 
frame, it just makes sense to do it 
with the highest speed and effi¬ 
ciency available. Often, a simple 

32 sessions with 
onyourgatetvayPC/p. 


plug-and-play product isn’t 
enough. 

Consider DataTalker 3270. 
It’s designed specifically for 
high-performance, multiple-user 
applications. 


We deliver DataTalker 3270 
on a powerful co-processor 
board with on-board memory. 
This allows you to offload all 
communications processing from 
your gateway PC, freeing it for 
applications processing. 

The result is that users can 
perform up to 32 simultane¬ 
ous mainframe sessions 
with no impact on 
your gateway PC’s 
performance. 

We offer 
DataTalker 
3270 in both DOS- 
and UNIX-compatible 



versions. Each provides full IBM 
3278/79 terminal emulation, 

32 LUs t file transfer (INDIFILE), 
BSC or SNA support, NetVicw 
support, and Application Pro¬ 
gram Interface (our own plus 
IBM’s HLLAP1 3-0), Only IK 

of PC memory is required 
for API applications, 
DataTalker 3270 
also provides frill emu¬ 
lation of IBM 3174, 

3274, and 3276 control¬ 
lers, as well as IBM 
\ 3287 primers. 


Only IK of memory requir 
for API applications, 


To learn the truth - 
and nothing but the truth — 
about our high-performance 
DataTalker 3270, call us today at 
1-800-233-2536- Or write to us 
at 3796 Plaza Drive, Ann Arbor, 
Michigan 48108. FAX: 313/662-1965. 

CLEO 

CLEO Communications 

A Division of In terface Systems, Inc 









EXPERT ADVICE 

NETWORKS ■ Mark L. Van Name and Bill Catchings 


Networks 

SHOULDN’T BE 

This Hard 



Getting ready to work 
on a LAN involves a lot 
of hassle. Why? 

A nyone who's ever had to get a 
bunch of PC compatibles ready 
to go on a LAN will tell you 
that setting them up is too darn 
hard. First, you have to install the net¬ 
work adapter of your choice—Ethernet, 
Token Ring, ARCnet, or whatever. That 
job wouldn’t be that bad if all you had 
to do was open your system, insert the 
board, and connect the network cable, 
but that’s only the beginning. You have to 
make the network board work, which 
means fiddling with such PC goodies as 
interrupts (IRQs), DMA addresses, I/O 
ports, and memory addresses. Nothing is 
worse than having a LAN board that 
gives you only three interrupt choices, 
all of which you’re already using with 
other boards in your machine. 

The source of all this confusion, of 
course, is the PC architecture, which 
doesn’t automatically recognize add-in 
boards (or much of anything else at¬ 
tached to the system, for that matter). 
The Micro Channel and Extended Indus¬ 
try Standard architectures promise some 
help in this area, but most people are still 
using PCs with the classic AT-bus archi¬ 
tecture. The problem of managing add-in 
boards of any type is bad enough that a 
whole subindustry of products, such as 
Quarterdeck Office Systems’ Manifest, 
exists to help you figure out what’s going 
on in your PC. 

Once you have installed the network 
adapter* you have to load the drivers for 
that board and your network operating 
system. With NetWare, that process in¬ 
volves generating the client software, or 
shell, by running a special program, 
SHGEN, Worse, you need a different 
combination of drivers and client soft¬ 
ware for every board configuration and 


LAN operating-system combination. 
The final step is to enter the right com¬ 
mands in the right sequence, and then 
you’re ready to log onto the server of 
your choice—whose name you must al¬ 
ready know. 

None of this, by the way, even touches 
on the problems of network administra¬ 
tion—we’ll talk about them in future col¬ 
umns. This month, weTl focus strictly 
on the hassles that you must endure just to 
use the network. 

The Mac Alternative 

If you’re used to PC networks, this setup 
process might not seem too bad. It might 
even seem reasonable—but that only 
means that you can learn to live with any¬ 
thing. To see just how much easier it can 
be, consider the Mac. 

To connect a Mac to a LocalTalk net¬ 
work, you plug the LocalTalk cable into 
the printer port that’s standard on every 
Macintosh. Then you turn on the Mac 


and bring up the Chooser desk accessory 
(also standard on every Mac). Click on 
the AppleTalk icon and activate Apple- 
Talk, and the Chooser presents you with 
a list of available servers. Pick the one 
you want, and you’re in business; the 
server’s disk icon will appear on your 
screen. The Chooser will even ask if 
you’d like to connect to this server auto¬ 
matically each time you turn on your 
Mac, so you don’t have to go through this 
minor hassle again. 

You couldn't ask for much more, al¬ 
though we would like to see the Mac 
automatically give you the option of con¬ 
necting to any new servers when it boots 
up. The first time you turned on your 
Mac, it would ask if you’d like to connect 
to each of the available servers; there¬ 
after, it wouldn’t bother you unless a new 
server came on-line. 

To be fair, even a Mac forces you to do 
more work if you want to use an Ethernet 

continued 
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or Token Ring adapter: then you have to 
open the case, stick in the board, and 
drag some drivers from the disk that 
came with the board into your system 
folder. Mac boards configure themselves 
automatically, however, so there's no 
messing with interrupts or DMA ad¬ 
dresses or any other such rot. 

Why the Difference? 

This comparison between Macs and PCs 
may seem grossly unfair, but it's not. 
Why, after all, should millions of PC 
users have to work so much harder than 
Mac users to use a LAN? 

The problem is that the PC world has 
become a multiparty system, while the 
Mac world is still a benevolent dictator¬ 
ship. Apple, love it or hate it, set the Mac 
LAN standards, and now everybody's 
following them. True, TOPS and 3Com 
offer Mac LAN ope rating-system alter¬ 
natives, but even those vendors are mak¬ 
ing their products compatible with 
Apple's AppleTalk File Protocol (AFP), 
the file access protocol at the heart of 
Mac LANs. 

PC users, on the other hand, live in a 
world of relatively open standards, where 


they're free to choose from NetWare, 
LAN Manager (in all its many flavors), 
LANtastic, or any of several dozen other 
LAN operating systems. Each of those 
products uses different client software 
and works with a different subset of the 
many available LAN adapters. 

So, what's a poor buyer to do? Don't 
get us wrong—we're not arguing for any 
kind of PC LAN dictator; benevolent or 
otherwise. The disadvantage to Apple's 
domination is obvious: Note, for exam¬ 
ple, how slow Apple was in bringing 
Ethernet and Token Ring to the Mac, and 
how high Mac prices are relative to the 
costs of PCs of equal power. 

What we are suggesting is that LAN 
users and buyers everywhere start de¬ 
manding better treatment. 

Look at today's system vendors. You 
can call the PC vendor of your choice and 
order a PC with a monitor, a hard disk 
drive, and 2 megabytes of memory—or 
whatever other configuration you want— 
and it will arrive sometime later, ready 
to go—or darn close. OK, you might have 
to install DOS yourself, but many ven¬ 
dors of PC compatibles even do that for 
you, (Every vendor should follow their 


lead and install the operating system that 
you buy.) You should only have to hook 
up your monitor and plug in the system 
and monitor to get to work. 

So why not add network adapters to the 
list? Why can't your vendor let you call 
up and say something like, “I need 10 
PCs with [your configuration] and 
Ethernet for NetWare 286" and then de¬ 
liver exactly that? When you get your 
system, you connect the keyboard and 
monitor and plug the network cable into 
the connector waiting on the back of your 
system. Let the vendor deal with the has¬ 
sle of making the network adapter work 
with the rest of the system; after all, who 
knows the system better? 

It's also time for vendors to start seri¬ 
ously considering adding network sup¬ 
port to their motherboards; Ethernet and 
Token Ring chip sets are now available, 
and they’re shrinking rapidly in size and 
cost. 

That's not the end of it. The system 
vendor should set up each machine's 
AUTOEXEC.BAT {and, if necessary, 
CONFIG.SYS) file, so that you can con¬ 
nect to the network immediately, or the 

continued 


MODEL PCSS-8I 
Serial I/O Board 

The PCSS-SI is GTEK's most 
popular intelligent eight chan¬ 
nel serial I/O card. The PCSS- 
SI supplies a 15 MHz coproces¬ 
sor to reduce the serial com¬ 
munication load on your computer. The PCSS-81 comes with 
32K bytes of DYNAMEMORY fM . DYNAMEMORY™ allocates 
and deallocates memory to transmit and receive queues as 
needed, which perform as if it has 512K bytes of buffer memory. 
BIOS interface software included. SCO tM XENIX ** 1 driver 
available. 

FULL 

1 YEAR WARRANTY! 

ORDER TOLL FREE 1-800-282-GTEK (4835) 

MODEL PC-64 
Serial I/O Board 

The Model PC-64 from GTEK is 
a high speed parallel I/O board. 
It allows you bit-wise manipula¬ 
tion of eight bit ports. The board 
has 8 ports for a lota] of 64 bits. 
Each port contains fused 5,12 and -12 volts from the computer. 
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DEVELOPMENT HARDWARE & SOFTWARE 
P.0. Box 2310 

Bay St. Louis. MS 39521-2310 


Fax: 1-601-467-0935 • MS A Technical Support 1-601-467-8048 
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Circle JlOon Reader Service Card 
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Read Mac Disks in a PC 

MatchMaker 

- the best way to share data between a PC and 
a Mac. The MatchMaker card lets you plug a 
Macintosh floppy drive into a PC. 



• Easy-to-install half-size card. 

• Use any external Macintosh drive. 

• DOS-like command software included. 

• t year warranty, Made in USA. 

• Also available; MatchPoint-PC to 
read/write Apple II disks. 

“...by far the most cost effective solution..." PC WEEK 


Mii:ro5olutions 

Computer Products 


132 W. Lincoln Hwy. 
DeKalb. IL 60115 
(815) 756-3411 
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Our Printer Sharing Unit 
Does Networking! 


An integrated Solution 
Take our Master Switch p a sophisticated 
sharing device, combine it with MasterNet ,M 
networking software for PCs, and you've 
got an integrated solution for printer and 
pfotter sharing, file transfer, electronic mail, 
and a lot more. Of course you can also 
share modems, minis, and mainframes or 
access the network remotely, installation 
and operation is very simple. 

Versatile 

Or you can use the Master Switch to 
link any computer or peripheral with a serial 
or parallel interface. The switch accepts 
over 20 commands for controlling the flow 
of data. It may be operated automatically, 
by command, or with interactive menus. Its 
' buffer is expandable to one megabyte and 
holds up to 64 simultaneous jobs. The 


Ma$terUnk 1M utility diskette for PCs 
comes with every unit and unleashes the 
power of the switch with its memory-resident 
access to the commands and menus. 

Other Products 

We have a full line of connectivity solutions. 
If you just want printer sharing, we've got 



it. We also have automatic switches, code¬ 
activated switches, buffers, converters, 
cables, protocol converters, multiplexers, 
line drivers, and other products. 
Commitment to Excellence 
At Rose Electronics, were not satisfied 
until you’re satisfied. That’s why we have 
thousands of customers around the world 
including large, medium, and small 
businesses, factories, stores, educational 
institutions, and Federal, state, and local 
governments. We back our products with 
full technical support, a one-year warranty, 
and a thirty-day money-back guarantee. 

Call now for literature or 
more information. 

(800) 333-9343 


ffooc a, Co tfouft cotKftuCen - 


PO. Box 742571 • Houston, Texas 77274 • Tel (713) 933-7673 • FAX (713) 933-0044 • Telex 4948886 
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People are talking about us. 


_ F77L-EM/32 _ 

Port 4GB mainframe programs lo 80386s with this 32-bit DOS*Extender compiler The 
Winner of PC Magazines 1988 Technical Excellence Award just got better New Version 3.0 
and OS include: Editor, Make Utility, Virtual Memory Support, DESQview Support, New 
Documentation and Free Unlimited Runtime Licenses, I77L-EM/32 $895 0&386 $395 


_ F77L _ 

The compiler of choice among reviewers and 
professionals. Includes a Debugger, Editor, 
Profiler, Linker, Make Utility, Weitek and 386 
Real-Mode Support, Graphics. $595 


Lahey Personal Fortran 77 
New Version 3.0: Full ANSI 77, Debugger. 
Editor, Linker, Library Manager, Microsoft 
and Borland C interfaces, 400 page Manual, 
Unbeatable Price, $99 



Contact us to discuss our products and your needs (800) 548-4778 
Lahey Computer Systems, Inc, RO. Box 6091, Incline Village. NV 89450 
Tel: (702) 831-2500 FAX: (702) 831-8123 Tlx: 9102401256 
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NOW!—Non-DOS Formats for 3 V 2 and 
5V4 inch disks 


COPIES MOST 

FORMATS 

FLAWLESSLY. 

NEW: The V3000 
now supports non-dos 
formats, i.e., Unix, 
Xenix, NCR, etc, in 
addition to ail IBM 
formats. 

Attach a Victory V3IXX) 
Autoloader to your 
IBM/PC or Macintosh, 
enter one or more 
jobs, and walk away! 
The system automat¬ 
ically copies 5 Yi or Z l A 
inch disks—up to 180 


per hour. Switching 
the copy drive takes 
less than a minute. 
Auto-Dup tests the 
quality of each copy, 
sorting the disks into 
one of two output bins. 

Do-It-Yourself 

Servicing. 

The Autoloader’s 
simple component de¬ 
sign and diagnostics for 
checking drive align¬ 
ment and speed allow' 
you to maintain the 
system without outside 
service. 

Call (800)421-0103. 
And ask about Victory's 


family of affordable 
Autoloaders that sup¬ 
port Serialization and 
Custom Label Printing, 


W 

IRY / 



VICTORY 
ENTERPRISES 

Technology, frrc. 

Victory Plaza 
1011 E. 53tt Street 
Austin, TX 78751-I72S 
(512) 450-0801 

IntcmaEKinafl-v call EF1: Frankfurt 
(4SM5074J 40980, Union (44-&22J 
682467. Milan i3ft*Z> 33)00635. ur 
LOADPLAN; Land™ (44-1) 2007733 
or Mefcfrfjrne (G1-3) 525408ft. 
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vendor should at least provide a batch file 
that does the job. (You still have to know 
the name of the server that you want, but 
that's a completely separate problem that 
the LAN operating-system vendors 
should solve.) 

Let's also make LAN operating-sys¬ 
tem vendors do their part. They could cut 
down the configuration process and load 
the network adapter device driver at run 
time; who wants a generation process, 
anyway? Vendors should also standard¬ 
ize the client software, at least among 
different versions of the same network 
operating system. NetWare is already 
close, and the many versions of LAN 
Manager are heading in that direction, 
but users should demand that vendors gel 
there more quickly. 

Is It Feasible? 

Can this grand scheme really work? 
Yes—for the most part. So many differ¬ 
ent LAN ope rating-system and network 
adapter combinations exist that no sys¬ 
tem vendor can reasonably cover them 
all. Fortunately, they don't need to help 
everybody—just most of us. If every sys¬ 
tem vendor offered this setup for just 
NetWare and LAN Manager with only 
Ethernet, Token Ring, and maybe ARC- 
net, that would cover over 90 percent of 
the LAN marketplace. And that's good 
enough for us. 

We're not alone in endorsing this idea. 
At least one vendor, Gateway 2000. al¬ 
ready installs DOS and most add-in 
boards for its buyers and plans to extend 
that support to network boards—and the 
necessary drivers for. at the least, Net¬ 
Ware—in the near future. 

You can do your part, too: Urge your 
system vendors to follow this path; if 
they won't, take your dollars elsewhere. 
Everybody's in this game for a profit, so 
enough lost customers will drive the 
message home to even the biggest 
vendors. 

In the meantime, we'll keep griping at 
the vendors who force us to fiddle with 
IRQs and DMAs and network adapter 
drivers, and well praise the few who 
don't. Using a PC LAN just doesn't have 
to be this hard, ■ 


Mark L. Van Name and Bill Cat dungs are 
BYTE contributing editors. Both are also 
independent computer consultants and 
freelance writers based in Raleigh, North 
Carolina. You can reach them on BIX as 
“mvanname ”and 4t wbc3 t " respectively. 

Your questions and comments are wel¬ 
come . Write to; Editor t BYTE , One 
Phoenix Mill Lane , Peterborough, NH 
03458. 
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Laugh, sob, growl, warble, wail (or just talk) 
across your LANtastic PC Network. 


The newest version of our LANtastic PC network has 
really got people talking, 

You see, LANtastic is the first PC network to support 
Voice. So you can actually send voice messages from one PC 
to another across the LAN. 

It’s easy. Just pick up the telephone handset provided 
with the LANtastic Voice Adapter (sold separately at $149* 
per adapter), bring up a handy menu, and talk. Use Voice 
Chat to carry on a realtime conversation or save the voice 
message in a digital format for playback later in your own 
voice—just like regular E-mail. 

Only LANtastic has Voice. And Voice is just one of the 
reasons people are talking about LANtastic version 3.0. 

Another is our new easy installation program that’ll 
have you up and running in minutes. 


And disk caching to boost network speed. 

Plus enhanced printing, E-mail, security 
and more. 

All of which led PC Magazine to conclude: 
“LANtastic blows away the DOS- 
based competition in terms of performance.” 

-May 29,1990 
And don’t worry. Even with all 
these new features, LANtastic still has 
the smallest RAM overhead of any network, 

LANtastic version 3.0. Call 602-293-6363. 

Developers. Artisoft offers a Voice Programmer’s 
Interface so you can create your own “talking" software 
using the LANtastic Voice Adapter. Order it directly from 
Artisoft. 



m 



# ARTISOFT 

Revolutionizing Connectivity 

*Manufscrurfrs suggested mdiJ price. Before voice messages can be senr frau cm* PC to another, ggtfbruE LANtastic \feite Adapters must be msta-ikd on both PCs. 

* * hf arm fact urn s suggested retail price is 5249 for LANtastic 2 Mbps adapters and 5340 for LANs astir EiLernei Adapters, (£) 1990 ARTISOFT. LANtastic is q rndemHc nf ARTISOFT. 
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Short Takes 


BYTE editors' hands-on views of new and developing products 


Turbo C++ 


HyperCard 2.0 
Plus for OS/2 


DaynaFile 


FrameMaker 2.0/Mac 



Bringing C++ to the Mainstream 


B orland's Turbo C++ 
introduces a wholly re¬ 
designed multiwindow devel¬ 
opment environment and a 
full implementation of 
AT&T's version 2.0 of the 
object-oriented C++ lan¬ 
guage. 

The new Borland IDE (In¬ 
tegrated Development Envi¬ 
ronment) employs multiple 
overlapping and resizable 
windows, but it still runs in 
text mode rather than graph¬ 
ics mode, Windows have 
scroll bars, close boxes, and 
zoom boxes, and you can 
move, scroll, and resize them 
using the mouse with pull¬ 
down menus or by keyboard 
shortcuts; I found a mixture 
of the mouse and shortcuts 
very convenient. 

Borland has incorporated 
its new VROOMM (Virtual 
Run-Time Object-Oriented 
Memory Manager) technol¬ 
ogy, so you can open as many 
windows as you like. When 
the main memory runs out. 
Turbo C++ starts swapping 
chunks to the hard disk, to ex¬ 
tended or expanded memory, 
or to the RAM disk (com¬ 
mand-line switches decide 
which), I was impressed to 
find 328K bytes of memory 
free when I shelled out to 
DOS with five windows open 


and SideKick Pius loaded! 

You can point and shoot 
your way through the IDE 
with Macintosh-style buttons 
and check boxes for setting 
options. All dialog boxes that 
require you to enter text (e.g., 
filenames) keep a scrolling 
history list, so you can reuse 
previous entries. This is a 
generalization of the old 
Pick feature. The directory 
browser displays an Xtree- 
like picture of your subdirec¬ 
tory structure. Error mes¬ 
sages are piled up in a scroll¬ 
ing window. You select one 
and press Return to edit the 
source file that has a cursor 
over the offending statement. 
You can also preserve mes¬ 
sages from previous com¬ 
piles. 

The editor now has cut- 
and-paste commands and a 
viewable clipboard window, 


although the old WordStar 
commands are still sup¬ 
ported. The new macro lan¬ 
guage proved disappointing; 
it allows only sequences of 
the existing commands, with 
no loops or conditionals. The 
powerful new Transfer op¬ 
tion allows you to bind your 
own programs and utilities 
into the IDE, call them from 
a menu, and have them out¬ 
put messages via an IDE 
window. The Turbo Assem¬ 
bler (TASM) and Debugger 
come preinstalled as Trans¬ 
fer options. In a few minutes, 
I installed the Turbo Pascal 
command-line compiler and 
was able to compile Pascal 
programs from an IDE win¬ 
dow. If Turbo Pascal pro¬ 
duced object files rather than 
Turbo Pascal files, I could 
have linked mixed-language 
programs directly. 


THE FACTS 


Turbo C++ 

Borland International. Inc. 

$199.95; Professional 

1800 Green Hills Rd. 

version, $299.95 

P.O. Box 660001 

Scotts Valley, CA 95066 

Requirements: 

(408)438-8400 

IBM PC, 64QK bytes of 
RAM, and DOS 2.0 or 
higher. 

Inquiry 1010. 


Turbo C's projects, a vi¬ 
sual form of the Make utili ty 
for large programs, are much 
enhanced in Turbo C++, The 
Project Manager now lets you 
browse each project's source 
modules in a window and edit 
them by pressing Return; ditto 
for their header files. Proj¬ 
ect Manager checks depen¬ 
dencies and recompiles only 
the minimum number of 
modules. You can specify 
w hat translator to use for each 
module (e.g„ C++, TASM, 
custom preprocessors, or 
Turbo Pascal) and what non¬ 
standard libraries to link it 
with. 

To create overlays (which 
now employ VROOMM) 
you just tick a single check 
box for each chosen module; 
no more worrying about 
memory sizes or loading 
order. A minor irritation: 
Creating a project is the only 
way you can link your own 
libraries within the IDE. 
However, Borland still sup¬ 
plies TCC, the command-line 
version of the compiler. 

Turbo C++ contains both 
C and C++ compilers, but the 
integration cannot be seam¬ 
less. By default, it compiles 
files with the extension ,CPP 
using the C++ compiler and 
those with ,C extensions us¬ 
ing the C compiler. Running 
the C++ compiler on old C 
programs usually ends in er¬ 
ror, thanks to the stricter type 
checking in C++. Turbo C++ 
implements in full the new 
version 2.0 iostream class 
library, but it also offers the 
stream library from version 
Lx to compi le older C++ pro¬ 
grams. 

Borland has upgraded the 
C compiler in Turbo C++ to 
full ANSI conformance; it 
passed 72 of the 79 tests in 
the Plum Hal! validation 
sampler, the remainder fail¬ 
ing through known bugs in 
my beta-test copy. I tested 
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Turbo C++ on a 16-MHz 
386SX machine without an 
FPU. Having no C++-spe- 
cific benchmarks at hand, I 


ran the Sieve of Eratosthenes 
in 0.61 second for 10 itera¬ 
tions (twice as fast as Turbo 
Pascal 5.5). In the Plum Hall 


Simple Benchmarks, Turbo 
C++’s performance ranked 
close to Sun C’s on a Sun-3/ 
75 workstation. 


Apple Deals a New HyperCard 


* File Edit Go Tools Objects Font Style 




Readymade Buttons 

You can paste these buttons into your own stacks. 
This stack contains buttons that... 


Ft# to 


Stick 0v*rvt*w 


Open stacks 
Open applications 
Open and print documents 
Show help or information 
Go to a specific card 
Navigate through stacks 
Take you bock 
Sort or move cards 
Print cords and stacks 

Click «ng title to 90 to that card 


Play sounds 
Hide and show pictures 
Export or import text 
Do various things 
Archive stock scripts 
Process a text file 
hake a menu., 
hake a popup field 


THE FACTS 

HyperCard 2.0 

$49.95 upgrade for 
existing Macintosh 
owners; free for new 
Macintosh purchasers. 

Apple Computer, Inc. 
20525 Mariani Ave. 
Cupertino, CA 95014 
(408)996-1010 

Inquiry 1011. 

Requirements: 

Apple Macintosh 
with System 6.0.5 



A pple's HyperCard pro¬ 
gram has been the ma¬ 
jor catalyst of the Mac¬ 
intosh’s success in the multi- 
media and interactive train¬ 
ing markets. The often-imi¬ 
tated program lets users 
manipulate data using the 
metaphor of a stack of index 
cards. In a smart marketing 
move, Apple bundled Hyper¬ 
Card with every new Mac, 
and HyperCard enthusiasts 
and commercial program¬ 
mers responded by develop¬ 
ing HyperCard stacks for ap¬ 
plications ranging from 
teaching golf techniques to 
toolkits for composing music. 

But, in spite of its popular¬ 
ity, HyperCard has been in 
need of some improvements, 
particularly when it is used 
for serious software develop¬ 
ment. The current version, 
1.2, lets you work with only 
a single stack on the screen 
at one time. Also, the indi¬ 
vidual cards must be the size 
of the small Mac screen (512 
by 342 pixels), and there is 
no support for color. In ad¬ 
dition, HyperCard 1.2 had 
limited tools for designing the 
visual appearance of each 
card. 

Apple’s new version of 
HyperCard, version 2.0, 
changes all that. The new 


version supports multiple 
HyperCard windows on the 
screen simultaneously. The 
size of HyperCard windows 
can now range from 64 by 
64 pixels up to 1280 by 1280 
pixels. There are also some 
new external commands 


(XCMDs) that allow you to 
display color PICT and gray¬ 
scale images. 

Version 2.0 also includes 
new tools for creating graphi¬ 
cal designs and visual effects 
on cards. There is a custom 
palette builder for designing 


Plus Gets Hyper Across Platforms 


U nless you’re a Macin¬ 
tosh user, hyper is just 
an other obtuse industry 
buzzword. Still, as Apple has 
proved with HyperCard, the 


concept of interrelated stacks 
of cards is an eminently use¬ 
ful way of organizing and 
retrieving information. 

With Plus, Spinnaker Soft¬ 


ware has brought the power 
of HyperCard (and much 
more) to the IBM PC plat¬ 
form. Plus is available for the 
Mac and for the PC, with 


In short, I think Turbo C++ 
is another landmark product 
from the folks at Borland. 

—Dick Pountain 


control panels and other navi¬ 
gational tools. The new ver¬ 
sion also allows more flexible 
combinations of text fonts 
and sizes. 

Probably the biggest im¬ 
provements have been made 
to the HyperCard develop¬ 
ment environment. Version 
2.0 includes a new script 
editor that can operate in 
a separate window while 
HyperCard stacks are also on 
the screen (the old editor took 
over the whole screen). ITiere 
is also a debugger that can 
trace variables and perform 
step-by-step execution. 

For increased perfor¬ 
mance, HyperCard 2.0 in¬ 
cludes a quasi compiler, 
which compiles script com¬ 
mands at run time. However, 
although Apple calls it a 
compiler, the new system 
does not allow compiled bi¬ 
nary data to be saved to disk. 
In other words, HyperCard 
compiles the script the first 
time it is initiated during a 
HyperCard session. Never¬ 
theless, the technique does 
provide improved perfor¬ 
mance. 

While Apple is often cri¬ 
ticized for high prices, 
HyperCard is one of the best 
bargains available. 

—Nick Baran 


versions for both Windows 
3.0 and OS/2.1 tested a prere¬ 
lease copy of the OS/2 ver¬ 
sion. 

continued 
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THE FACTS 

Plus for OS/2 

$495.95 

harddisk drive with at 
least 2 MB of free space. 

Requirements: 

IBM AT, PS/2, or com¬ 
patible running OS/2 1,1 
or l .2 Standard or 

Extended Edition with a 

Spinnaker Software 

One Kendall Sq. 
Cambridge, MA 02139 
(617)494-1200 

Inquiry 1012. 


At its heart, Plus is an 
applications development 
environment that uses an 
object-oriented paradigm to 
create stacks (applications) 
that can relate textual and 
graphics data on cards in just 
about any way you can imag¬ 
ine. The beauty of Plus is that 
it’s one of the few applica¬ 
tions currently available that 
offers true multiplatform 
compatibility. Because it uses 
an identical file format, an 
application that I created 
under OS/2 could be run on a 
Mac or under Windows 3.0. 

Plus essentially has three 
levels of use, from very 
simple to extremely complex. 
At its simplest and most 
immediately utilitarian level, 
Plus can directly read a Mac 
HyperCard stack. Using 
BYTE's in-house network, 1 
transferred a name and ad¬ 
dress stack from our resident 
Mac server and immediately 
had it available on my PC. 

While the ability to use a 
Mac stack as is, is handy in¬ 
deed, it’s only a small part of 
Plus’s utility. Because its 
programming abilities extend 
far beyond those in Hyper¬ 
Card l .2.2, you can modify 
and expand an existing stack, 
I added color and addressable 
graphics objects to the basic 
stack and resized the cards in 
the stack to fit more cards on 
the larger PC screen. 


Creating an application 
from scratch in Plus obvi¬ 
ously requires more effort. 
Since Plus's programming 
environment is graphics-ori¬ 
ented, I found that using it 
required a real (and slightly 
painful) shift in thinking 
away from the standard lin¬ 
ear way of creating an appli¬ 


cation using a more conven¬ 
tional programming lan¬ 
guage, 

1 also had to continually 
think “objects,” 1 created a 
simple time-planning stack 
by placing the objects on 
cards, which themselves are 
objects. Because it’s highly 
interactive. Plus gave me 


DaynaFile for NeXT Lets the Cube Use Floppy Disks 


S teve Jobs proclaimed 
NeXT's 250-megabyte 
erasable optical disk cartridge 
the "floppy disk of the nine¬ 
ties ” but it costs a bundle 
more than ordinary' floppy 
disks. Not surprisingly, sev¬ 
eral vendors have come forth 
with V/i- and 514-inch floppy 
disk drives that plug into the 
SCSI port of the NeXT 
Computer. The first one V ve 
had a chance to work with is 
the DaynaFile external 
floppy disk drive from Dayna 
Communications, a company 
that has specialized in devis¬ 
ing DOS-compatible drives 


and file-exchange utilities for 
the Macintosh. 

The DaynaFile system 
reads and writes DOS disks 
and also formats floppy disks 
using the NeXT file system, 
so that NeXT files can be 
stored on standard floppy 
disks. The only limitation 
with using NeXT formatted 
disks is that other NeXT 
machines must also have the 
DaynaFile drive in order to 
use the disks. You have to 
convert Mac disks to DOS 
format using Apple File Ex¬ 
change and the Mac Super- 
Drive or the Dayna DOS 


Mounter utility that comes 
with DaynaFile for the Mac. 

The DaynaFile system is 
available with a choice of 3!4- 
or 514-inch floppy disk drives 
or in a dual-drive unit with 
both drive types. I tested the 
dual-drive setup. To install 
the drive, you plug in the 
SCSI cable, flip a switch, and 
install the software. Once in¬ 
stalled, you have two new 
files, DaynaUnix and Dayna- 
DGS, in your NeXT's Local- 
Apps directory. 

Once these files are in¬ 
stalled, yon have a completely 
transparent floppy disk sys¬ 


plenty of help, with fill-in- 
the-blank menus popping up 
when I needed to define rela- 
tionship scripts between ob¬ 
jects. 

Plus's third level is the 
most complex, and the most 
powerful. Included in Plus is 
PPL (Plus Programming 
Language). It's a complex 
English-like language that's 
essentially a highly extended 
version of HyperCard, And 
while basic non-PPL stack 
creation is powerful in itself, 
you really need to learn PPL 
to get full utility from Plus, 
For example, you need to 
write a PPL program to inte¬ 
grate graphics into a stack or 
to do something like export¬ 
ing stack data into an exter¬ 
nal database. 

Plus is a prime example of 
the power and the paradox of 
the new generation of appli¬ 
cations development envi¬ 
ronments based on graph¬ 
ical user interfaces. While 
Plus is complex, has a long 
learning curve, and requires 
quite a commitment, it will 
create an unlimited variety of 
applications. Because of that, 
in-house developers who 
have the resources (and ex¬ 
tensive programming ex peri¬ 
ence) to commit to it will find 
Plus an invaluable tool for 
creating common cross-plat- 
form applications. 

— Stan Miastkowski 


tem attached to the NeXT 
Computer. DaynaDOS and 
DaynaUnix provide a simple 
window and dialog box for 
copying files and formatting 
disks. The DOS system in¬ 
cludes a text-translation util¬ 
ity that preserves the linefeeds 
and carriage returns in docu¬ 
ments created in DOS. 
However, there are no file- 
conversion utilities for han¬ 
dling database, spreadsheet, 
or word processing formats. 

You first have to convert 
these file types to ASCTI text. 
You can directly transfer 
continued 
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CrossCodeC 

. Tof. [fro 

68000 


Embedded systems designers have already used CrossCode C in over 577 different applications « 


CrossCode C has twelve important 
features to help you program your 
68000-based ROMable applications 

It’s the one 68000 C compiler that’s 
tailor-made for embedded systems development 


C rossCode C is designed specifically 
to help you write ROMable code for 
all members of the Motorola 68000 
family. It comes with these twelve special 
features to help you get your code into 
ROM: 

1. A 100% ROMable Compiler; 
CrossCode C splits its output into five 
memory sections for easy placement into 
ROM or RAM at link time. 

2, Integrated C and Assembler: You 
can write your code in any combination of 
C and assembly language. 

3, Readable Assembly Language 
Output: The compiler generates assem¬ 
bly language code with your C language 
source code embedded as comments, so 
you can see each statement’s compiled 
output. 

4. Optimized Code: CrossCode C uses 
minimum required precision when eval¬ 
uating expressions. It also "folds" con¬ 
stants at compilation time, converts 
multiplications to shifts when possible, 
and eliminates superfluous branches. 

5. Custom Optimization: You can op¬ 
timize compiler output for your applica¬ 
tion because you control the sizes of C 
types, including pointers, floats , and all 
integral types. 


6. Register Optimization: Ten regis¬ 
ters are reserved for your register vari¬ 
ables, and there’s an option to automati¬ 
cally declare all stack variables as 
register, so you can instantly optimize 
programs that were written without 
registers in mind. 

7. C Library Source: An extensive C 
library containing over 70 C functions is 
provided in source form. 

8. No Limitations: No matter how large 
your program is, CrossCode C will com¬ 
pile it. There arc no limits on the number 
of symbols in your program, the size of 
your input file, or the size of a C function. 

9. 68030 Support: If you’re using the 
68030, CrossCode C will use its extra 
instructions and addressing modes. 

10. Floating Point Support; If you’re 
using the 68881, the compiler performs 
floating point operations through the 
coprocessor, and floating point register 
variables are stored in 68881 registers, 

11. Position Independence: Both posi¬ 
tion independent code and data can be 
generated if needed. 

12. ANSI Standards: CrossCode C 
tracks the ANSI C standard, so your code 


will always be standard, loo. 

There’s More 

CrossCode C comes with an assembler, 
a linker, and a tool to help you prepare 
your object code for transmission to 
PROM programmers and emulators. And 
there’s another special tool that gives you 
symbolic debugging support by helping 
you to prepare symbol tables for virtually 
all types of emulators, 

CrossCode C is available under MS- 
DOS for just $1995, and it runs on all IBM 
PCs and compatibles (640K memory and 
hard disk are required). Also available 
under UNIX, XENIX, and VMS. 

CALL TODAY for more information: 

1-800-448-7733 

(ask for extension 2003) 

Outside the United Slates, please dial 

PHONE: 1-708-971-8170 
FAX: 1-708-971-8513 

SOFTWARE DEVELOPMENT SYSTEMS, INC. 

DEPARTMENT 23 
4248 BELLE AIRE LANE 
DOWNERS GROVE. ILLINOIS 60515 USA 

CrossCode™ is a trademark of SOFTWARE DEVELOPMENT 
SYSTEMS, INC. MS-DOS® is a registered trademark of 
Microsoft, UNIX® is a registered trademark of AT&T. XENIX® 
is 4 rtgjsiered indent jrk of Microsoft- 
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TI FF and Encapsulated Post¬ 
Script files, as well as 
WriteNow files. You can 
format DOS disks using the 
DaynaDQS utility as well as 
create new directories and 


work with hidden files* The 
DOS system worked flaw¬ 
lessly* 

DaynaUnix lets you work 
with NeXT files stored on 
floppy disks. DaynaUnix 


“mounts" the floppy disk just 
like the NeXT system mounts 
optical disk drives* The 
floppy disk appears as an¬ 
other directory on the NeXT 
file system. 


The only catch is that you 
have to remember to “un¬ 
mount" the disk after using it, 
or else you'll get a system 
error* Otherwise, DaynaUnix 
works smoothly. Again* the 
only limitation is that other 
NeXT machines would also 
require the DaynaFile system 
to make this utility really use¬ 
ful* 

One drawback is that the 
DaynaFile system is not 
cheap. NeXT vendors are 
faced with the problem of a 
small potential customer base 
until the NeXT Computer 
becomes more established in 
the market. Therefore* they 
charge higher prices than 
we're accustomed to paying 
for products in the Mac and 
DOS world. 

—Nick Banin 


A Frame of Reference 


I t seems that you can’t turn 
around anymore without 
bumping into a new 
WYSIWYG this or DTP that. 
As much as these terms have 
been stretched of late, it’s 
refreshing to see them ap¬ 
plied to a product that Jives 
up to its acronyms. 

Technical publishing is the 
intended forte of Frame 
Technology's FrameMaker 
2,0/Mac, and it is uniquely 
equipped for the task. This 
software, once available ex¬ 
clusively on Unix worksta- 
tions, has migrated to the 
Macintosh. 

FrameMaker is named for 
its central design element, the 
frame* These are rubber- 
banded into position on a 
blank page and are subse¬ 
quently Filled with headlines, 


THE FACTS 


Frame Maker 2*0/Mac 

$995 

Frame Technology Corp. 
1010 Rincon Cir* 

San Jose, CA 95131 
(408)433-3311 

Inquiry 1014. 


body text* bit-mapped graph¬ 
ics, or drawings. It's possible, 
however, that you may never 
stretch your own frame: 
FrameMaker includes a host 
of predefined styles, covering 
everything from simple 
memos to books. 

The FrameMaker 2.0 
screen is a study in excellent 
user interface design. Frame- 
Maker uses pul I-downs, but 
it places most of the repeti¬ 
tive operations a simple 
mouse-click away. Icons for 
zooming, next/previous page, 
font and paragraph style, and 


other common functions 
surround the document win¬ 
dow. Several of these, like 
the style icons, pop up dia¬ 
log boxes or selection lists 
that can remain on-screen for 
subsequent use. 

Technical documents are 
unique in their complexity. 
A single work may include 
headlines, numbered sections, 
outlines, text boxes, draw¬ 
ings, tables, bit-mapped 
images, and equations in 
addition to the body text. 
FrameMaker not only handles 
these (and considerably 


more), but does them with 
style. Clicking an icon brings 
up a selection list of para¬ 
graph styles. Each one has a 
name* or tag, associated with 
it. Clicking, say, “subsection" 
will automatically increment 
the subsection number, dis¬ 
play it in a user-definable 
format, and let you type that 
subsection's title. Each style 
sheet has its own set of para¬ 
graph tags, and adding new 
ones is child's play. 

ASCII text can be im¬ 
ported, along with Microsoft 
Word and MacWrite docu¬ 
ments* but you can dump 
your word processor once 
FrameMaker hits the scene. 
Not only does it provide ad¬ 
vanced hyphenation, spelling 
checking, and kerning, but it 
justifies* paginates, and flows 
text around graphics objects 
as you type. 

FrameMaker 2*0 f s availa¬ 
bility on the Apple Macin¬ 
tosh could convince non-be¬ 
lievers that the Mac actually 
is capable of being a serious 
workstation after all. Frame- 
Maker is publishing for 
people who make thei r living 
at it* ■ 

—Tom Yager 
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• • 


,. the world how we protect your hard work. 
But then, why should we? It's not that we're hard 
to get along with. On die contrary. We'll show you 
how our unwordy approach to software protection can 
actually work better for you. We'll deliver the best balance 
of guaranteed copy control and cost effective installation. 
Unlike other manufacturers, our hardware is uniquely 
custom- wired for each developer and supplied with a specific 
encrypted interrogation routine for maximum security 
The precise routines assume responsibility for all hardware, 
software and timing issues so your time and money isn't 
vrasted engineering protection schemes. 


The Products That Protect Your Revenues 

► PROTECH KEY 

Identically reproduced packages. 

► MEMORY KEY 
MACINTOSH MEMORY KEY 
NEC MEMORY KEY 

Active protection, modular packages, customized packages, 
serialization, demo control, access control, 

► MEMORY-ONE KEY 

Customized packages, modular packages 

► MICROPROCESSOR KEY 

Non-operating system specific protection based on RS232C 
communications for minicomputers, workstations, etc. 


MARKETING, INC. 

1 - 800 - 843-0413 


^MICROPHAR 

In EUROPE: 


M1CROPHAR, 122 Ave. Ch, De Gaulle 92200, 

Neuilly Sur-Seinc FRANCE Tel: 33-1-47-38-21-21 Fax: 33-1-46-24-76-91 


For distributors in: 

■ BELGIUM/NETHERIANDS, E2S(091 21 il 17)-GERMANY, Delta Xmit (06214l 08178) 

- IRELAND, TMC (021 87 37 11) ■• ITAIY, Siosistemi (030 24 2! 074) 

- PORTUGAL, HCR( 1 56 18 65)* SPAIN, Hal 2000 (023 37 31 05) 

- SWITZERLAND, SAFE (024 21 53 86) • IWITED KINGDOM, Markcil (I 446 84 31) 


In the US„ the AMERICAS & the PACIFIC: 
PROTECH, 9600-j Southern Pine Blvd, 

Charlotte, NC 28217 Ae Hahla Espanol 

Tel: 704-523 9500 Fax: 704-523-7651 

Hours: Mon-ThurS: 8:30-7:00 ET, Fri: 8:30-5:30 ET 


FOR A DEMONSTRATION PACKAGE OR ADDITIONAL 
INFORMATION, PLEASE WRITE OR CALL* 


CViv- A niJinMr 
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FIRST 


IMPRESSIONS 



WINDOWS SHOPPING: 


N ow that we’ve had a chance 
lo work with the first crop 
of Windows 3.0-compat- 
ible applications, we are 
convinced that Windows has finally 
come of age. Programs look, feel t and 
perform better than ever before. 
Don’t underestimate the importance 
of Windows’ stylish new appearance. 
Nowadays, operating systems have to 
dress for success. The graphical-user- 
interface fashion industry has become 
a big business; even Unix is making 
itself over for the 1990s. People re¬ 
spond powerfully to Windows 3.0’s 
carefully designed look, and that will 
fuel the demand for 3.0-compatible 
software. 

The changes are not just skin-deep, 
though. Newly incarnated as a pro- 
tected-mode operating system, Win¬ 
dows compares favorably with OS/2 
in certain respects—notably, memory 
management. 

Considered singly, not all applica¬ 
tions get a huge performance boost 
from 3.0's new memory manager. 
Many Windows programs got by fair¬ 
ly well under Windows 2.11 with the 
help of expanded memory. For exam¬ 
ple, the BYTE PageMaker bench¬ 
mark runs only slightly faster under 
3.0 (using 2 megabytes of extended 
memory) than under 2.11 (using 2 
MB of expanded memory). But what 
happens when you run, say, Micro- 
grafx’s Designer at the same time? 

Under Windows 2.11, some pro¬ 
grams, like PageMaker, relied on 
Windows’ use of expanded memory 
(to swap code segments); others, like 
Designer, used the memory them¬ 
selves to store data. Unfortunately, 
the two strategies conflicted. To give 
Designer access to expanded mem¬ 
ory, you had to disable Windows’ use 
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of it—and that crippled PageMaker's 
performance. 

Windows 3.0 unifies memory man¬ 
agement; developers and users can 
now awaken from the long nightmare 
that was EMS, No more compromises 
and configuration trade-offs—if your 
machine has extended memory, Win¬ 
dows (and its applications) will just 
use it. As a result, 3.0 makes multi¬ 
tasking serious applications practical. 
The effect on productivity can be dra¬ 
matic* 

The programs that we review this 
month demonstrate the breadth of 
uses to which Windows can be put: 
desktop publishing, object-oriented 
programming, hypermedia, telecom¬ 
munications, presentation graphics, 
and networked database manage¬ 
ment. Of the applications we consid¬ 
ered, some are entirely new, some 
have been ported to Windows, and 
most are 3.0-compatible versions of 
existing programs. 

Conversion to protected mode does 
not appear to be a major obstacle; as a 
result, 3.0 seems likely to inherit the 
existing body of Windows software in 
short order. Perhaps more important, 
a rich collection of software develop¬ 
ment tools—tailored to different 
levels of interest and expertise—sup¬ 
ports Windows 3.0. That has been 
one of the keys to the long-standing 
popularity of DOS, and it certainly 
bodes well for mass acceptance of 
Windows. 

This month and next, we'll explore 
the strengths (and weaknesses) of 
Windows 3.0 in a series of short prod¬ 
uct reviews. We can't coverall the ap¬ 
plications, and that is a telling sign. 
Windows has achieved critical mass; 
it's hereto stay. 

-Jon Udell 
continued 
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FIRST IMPRESSIONS 
WINDOWS SHOPPING: 3.0 APPLICATIONS TAKE SHAPE 



ToolBook: An Application Construction Set 
for Windows 


If, as many people sug¬ 
gest, Windows makes the 
IBM AT look like the 
Apple Macintosh, then 
where is the Windows 
version of the Mac's popular HyperCard 
software? A number of companies have 
recognized the opportunity and have la¬ 
bored to bring a hyper text-style program 
to the Windows 3.0 environment. Asy¬ 
metrix is one company with a Windows 
3.0 version of a HyperCard-like product* 
I looked at an early version of its Tool¬ 
Book and found it similar to Hyper¬ 
Card, but different—and, in some ways, 
better. 

ToolBook functions more or less as a 
software construction set for fairly so¬ 
ph i st icated g ra ph ics app l ic at ions—wh at 
Asymetrix calls books. Most users will 
probably use ToolBook to create proto¬ 
type applications or to generate training 
materials. ToolBook makes it easy to 
create a multipage electronic training 
book, where readers can quickly skip 
around from page to page by clicking on 
a button or "hot word." 

One of the product's best features is its 
animation capability, which, although 
somewhat crude, allows you to generate 
training books that could never be repre¬ 


sented on paper through traditional print¬ 
ing. For example, the animation could 
show trainees exactly how a tricky toner 
cartridge lifts out of a laser printer. Tool¬ 
Book also has some database support, in¬ 
cluding the ability to create a simple flat- 
file database and to access dBASE files. 

Building applications with ToolBook 
takes some getting used to, but it does let 
you create a fairly sophisticated book 
without ever writing a line of code* Yet 
you can write code when you need to, by 
accessing ToolBook's own OpenScript 
programming language, which has many 
object-oriented features. For example, 
you can have an information box sudden¬ 
ly appear every time the cursor goes over 
a certain object on the screen. You can 
also access other Windows applications 
through the DDE (dynamic data ex¬ 
change) channels, or make use of the 
Windows DLLs (dynamic link libraries). 

ToolBook has a bevy of interesting 
features and capabilities* But this large 
number of features may have an impact 
on performance. Certain books may re¬ 
quire frequent disk accesses and conse¬ 
quently be somewhat slow. Asymetrix 
recommends a 386 with 2 megabytes of 
memory, and I agree. 

Still, like many other Windows appli¬ 


cations, ToolBook can be addictive. 
After using it awhile, several possible 
unusual applications occurred to me. 
One would be a police artist application, 
where witnesses to crimes could create a 
sketch of a criminal by simply pushing 
buttons to select various noses, eyes, 
lips, and so on. 

As I mentioned before, comparisons 
with HyperCard come to mind* But Hy¬ 
perCard is free with the purchase of a 
Mac; ToolBook costs $395. Fortunately, 
Asymetrix says it will not charge a royal¬ 
ty for a run-time version of the package, 
so you can distribute your books for free 
to anyone who has Windows 3,0, If you 
need to create some eye-catching hyper¬ 
media and simple database applications, 
ToolBook seems to be worth the price. 

—Rich Malloy 


THE FACTS 

ToolBook, $395 

Requirements: 

IBM AT or compatible with at least 1 MB 
of memory and Windows 3.0. 

Asymetrix Corp. 

110110th Ave. NE, Suite 717 
Bellevue, WA 98004 
(206) 462-0501 

Inquiry 857, 


single file. First you design the "master" 
slide, which sits behind all the others and 
can include a frame, a background color, 
a logo, and other original or imported 
text and image objects* Then you create 
the individual slides (in any order—you 
can move them around and even copy 
them from one show to another) by layer¬ 
ing on text, charts, and graphics. If 
you're unsure how to get started, Micro¬ 
soft supplies more than 40 sample tem¬ 
plates. 

Each presentation has a color scheme 
that includes background, text, and ac¬ 
cent colors* After you select the back¬ 
ground, PowerPoint suggests other 
colors that work well in combination. 
With a graphics board like the Video 
Seven VRAM VGA, you can get 256 real 
colors; with standard VGA there are 16 
colors, and dithering creates the illusion 

continued 


Making Points Powerfully Through Windows 


PowerPoint for the Mac 
helped define the prod¬ 
uct category known as 
desktop presentation 
software. Products of 
this type let you develop slide shows, 
often by pulling together text, data, or 
charts from other applications, and then 
output them to the screen, to a printer or 
plotter, or to a slide service. 

The new PowerPoint for Windows 
3.0 may set another standard. It offers an 
expanded set of features over its Mac an¬ 
cestor, proving that a PC equipped with 
Windows 3.0 and the right add-ins can 
stand up to the Macintosh in the color 
presentation arena. Because of its intu¬ 
itive graphical user interface and its 
WYSI WYG fonts and colors, PowerPoint 
could challenge character-based Lotus 
Freelance Plus and Software Publish¬ 
ing's Harvard Graphics. In addition, the 


supplied Bitstream fonts, clip art, and 
templates could give Micrografx Graph 
Plus a run for its money* 

PowerPoint treats a set of slides as a 


THE FACTS 

PowerPoint for Windows 3,0, $495 

Requirements: 

IBM AT or compatible with 2 MB of 
RAM; a hard disk drive with 16 MB 
available; Windows 3.0; a mouse; and 
EGA, VGA, or better graphics. 

Microsoft Corp* 

1 Microsoft Way 
Redmond, WA 98052 
(800) 426-9400 
(206) 882-8080 
Inquiry 858. 
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original Hard card® Which means you can expect its per¬ 
formance to be as remarkable as its ease of installation. 


Like a 19 ms effective access rime. And a 1:1 interleave 
For the speed demanded by your disk-intensive applica¬ 
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precedented two-year warranty. And technical support 
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FIRST IMPRESSIONS 
WINDOWS SHOPPING: 3.0 APPLICATIONS TAKE SHAPE 



of more. The advantage of color schemes 
is that if you change them, all objects 
keyed to the scheme will be updated. By 
contrast, you have to change spot colors 
manually. 

The PowerPoint icon bar is remark¬ 
ably simple. There are tools to draw 
shapes (ovals, rectangles, and lines, but 
no polygons), a labeling tool, and a word 
processing tool The word processor in¬ 
cludes a spelling checker, and it can im¬ 
port outlines from Microsoft Word for 
Windows. 

One feature new to the Windows ver¬ 
sion of PowerPoint is the Chart tool. This 
miniature version of Excel allows you to 
create a spreadsheet (original* or im¬ 


ported from Excel or Lotus 1-2-3) and a 
hot-linked chart with all the graph types 
available in Excel. The finished chart is 
then copied directly into a PowerPoint 
slide. This is one example of Power¬ 
Point’s excellent use of DDE (dynamic 
data exchange). The program can also 
link to other Windows applications 
through the clipboard. 

Microsoft ships 400 vectored clip-art 
images with PowerPoint. For output, you 
can print to a black-and-white or color 
plotter or printer, including PostScript 
devices, or you can ship files to Gem- 
graphics for 35mm slides. Besides the 
slides themselves, PowerPoint also pro¬ 
duces notes for the presenter and hand¬ 


outs for the audience that include minia¬ 
ture representations of the slides. 

Creating a slide show with PowerPoint 
is easy; fast, and fun, I found the pro¬ 
gram to be slow on a 286 system, so for 
best results I would recommend a 386 
machine with a fair amount of memory. 
PowerPoint is strong in charting, word 
processing, file exchange, color support, 
and presentation, but it's a little weak in 
drawing tools and effects. Most likely, in 
an attempt to avoid the kitchen sink phe¬ 
nomenon, Microsoft is counting on an 
exchange of images between Windows 
applications to fill in where PowerPoint 
lacks power. 

—Andy Reinhardt 


Building Stand-Alone SLQBase Applications 


SQLWindows works 
hand-in-hand with Gupta 
Technologies' SQLBase, 
which is the first Struc¬ 
tured Query Language 
server for the PC and still one of the lead¬ 
ing contenders in its field. SQLBase runs 
on a dedicated DOS or OS/2 server and 
communicates over NetBIOS with DOS 
clients. You can develop character-mode 
client applications with Gupta’s C appli¬ 
cation programming interface, or much 
more sophisticated graphical applica¬ 
tions using SQLWindows, This slick 
4GL (fourth-generation language) runs 
under Windows 3,0 and provides all the 
tools you need to build stand-alone Win¬ 
dows 3.0 applications that access SQL¬ 
Base, 

Two views share the screen when you 
are developing an application with 
SQLWindows. In the form window you 
draw, resize, and align user interface 
elements: menus, listboxes, data fields, 
scroll bars, and—particularly handy in 
the SQL environment—table windows. 
In the outline window, which automati¬ 
cally receives a structured-text represen¬ 
tation of what you design in the form win¬ 
dow, you build a protocol that mediates 
between users and the SQL engine. 

It took me a couple of hours to do a 
simple program from scratch, 1 began 
with WINTALK, the Windows version 
of Gupta's interactive SQL command in¬ 
terpreter. Running WINTALK on the 
client, I imported a .DBF file into a 
server-resident SQL table. (Incidentally, 
the lengthy demonstration script that 
comes with WINTALK provides an ex- 


THE FACTS 

SQLWindows, $1295 
SQLBase for DOS, $1995 
SQLBase for GS/2* $2495 
Requirements: 

Client: IBM AT or compatible with 1 MB 
of RAM and a hard disk drive 
DOS server: 1 MB of RAM 
OS/2 server: 4 MB of RAM 

Gupta Technologies 
1020 Marsh Rd., Suite 210 
Menlo Park, CA 94025 
(415) 322-4100 

Inquiry 859* 


cellent introduction to SQL.) Then I 
fired up SQLWindows, added a list box 
to the form window, and linked it to a 
column of my database. To forge that 
link I trapped and handled two messages. 
The first, sent to the program at start-up, 
triggered a connection to the server. The 
second, sent to the list box in response to 
a menu pick, activated a function (which 

I wrote in the SQLWindows application 
language) that issued a SQL query and 
then looped through the result set adding 
values to the list box. 

SQLWindows neatly encapsulates 
Windows' message-oriented architec¬ 
ture, which greatly simplifies the task of 
building an interface. Still, negotiating a 
clean exchange between Windows dis¬ 
play objects and SQL result sets takes a 


lot of work, particularly for multiuser 
applications, Gupta documents how to 
maximize both concurrency and consis¬ 
tency; basically, you monitor a hidden 
row ID and lock a row only when its ID 
becomes invalid. That's easier said than 
done; Gupta plans to endow * 1 table win¬ 
dows with more intelligence in a release 
due out later this year. 

Under DOS, a SQLBase application 
requires considerable RAM-resident 
support. On top of NetBIOS you have to 
run Gupta's router, which eats up an ad¬ 
ditional 165K bytes of RAM. (An alter¬ 
nate, high-loading router uses only 56K 
bytes,) Under Windows, the router runs 
as a DLL (dynamic link library)* 

With Windows 2,x, that configuration 
didn’t leave very much room for your 
SQLWindows application, let alone other 
concurrent Windows tasks. But the Win¬ 
dows 3.0 version of SQLWindows really 
shines. Now, neither DOS nor Windows 
suffers. DOS only needs to provide basic 
network services, (For NetWare users, a 
forthcoming native IPX router will elim¬ 
inate the need to load Novell’s add-on 
NetBIOS.) Given some extended mem¬ 
ory to work with, Windows provides 
SQL services effortlessly. 

Gupta plans to offer SQLBase on the 
Sun SPARCStation later this year, and to 
adapt SQLWindows for use with other 
servers: OS/2 Extended Edition Data 
Manager, SQL Server, and Oracle. 
There's work to be done, but SQLWin¬ 
dows should go a long way toward mak¬ 
ing the Windows 3.0 client workstation a 
reality, —Jon Udell 

continued 
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THE 
BEST 
GETS 
BETTER 




v The World’s Finest PC Illustration Software 

Core ITRACE! A utotrace Program Easy, Powerful Drawing 


• Fast, precise, versatile and easy to use 

• Automatic centerline or outline tracing (or you can combine 
(he two methods) 


• Streamlined user interface and lightning speed 

• Powerful Bezier curve editing 

• Calligraphic pen shapes 


• Batch processing of multiple Files with complete control over 
the conversion process 

• Accepts TIFF and PCX input files and produces EPS Files 




^ Typeface Conversion Export 


• Now exports typefaces to Z-soft Type Foundry 

• Also imports over 5,000 typefaces from Adobe, Bitstream, 
Compugraphic and others 


Over 100 Precision Fonts in any Size 

• ('OREL'S top quality typefaces (including 35 that match those 
in PostScript printers) are included for both screen and printer 

• You see EXACTLY what you get, and you can view font shapes 
before you select them 

• You can skew, rotate, magnify or Fit text to a curve and interac¬ 
tively kern or edit lettershapes 

Dazzling, Low Cost Color Output 




^ Connectivity and Compatibility 


Supports all popular color printers and slidemakers. Full 
PANTONE* and CYMK Color support for color separations 



• New import filters:DXF(CAD), GEM, HPGL, EPS, PICT(Mac) 

• Also imports Ixitus PIC, PCX, TIFF, Illustrator, GDF, CGM 

• New export filters:DXF(CAD), GEM, HPGL, PICT(Mac), 

AI (mac), WPG (WordPerfect), and Videoshow. Also exports 
displayable EPS, W indows Metafile, SCODL 

• Fully compatible with all Windows software and Ventura, 
WordPerfect, Lotus 123, Freelance. Harvard Graphics etc. 


< **\Cs easy with CorelDRAW! 


PANTONE® license 
included free 


Call customer service: (613) 728-8200 for information and a free demo disk 

•Pantone, Inc.’s chock standard trademark for color reproduction and color reproduction materials. 

Requires MS-WINDOWS® 2.03 or later. 


&COREL 

Tai. 


Tel: (613) 728-8200 
Fax: (613) 728-9790 
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PageMaker Revs Up under Windows 3.0 


PageMaker is a healthy- 
size package; the execut¬ 
able file alone is over 
three quarters of a mega¬ 
byte. Add your document 
file and a number of graphics files, and 
you’re asking your PC to manipulate 
megabytes of data for every document. 
But PageMaker has always run in 640K 
bytes of conventional memory under 
Windows. True, it used more than that, 
but only by swapping code segments to 
and from expanded memory and the hard 
disk drive. 

Windows 3.0 has done great things for 
PageMaker 3.01. Aldus’s newest re¬ 
lease takes good advantage of the Win¬ 
dows look and feel, as well as using the 
improved memory and task management 
to greatly improve performance. Page¬ 
Maker still runs as one single task; it's 
just that the task is no longer hampered 
by the environment. 

I ran PageMaker 3.01 under both Win¬ 
dows 3.0 and Windows/286 version 2.11 
on a 33-MHz 386 with 4 MB of memory. 
Under Windows 3.0, flowing a 90K-byte 
document into 35 pages took about 35 


Actor does for Windows 
what Digitalk’s Small¬ 
talk/V does for the Mac 
and for Presentation 
Manager: It brings the 
graphical-user-interface revolution full- 
circle. Object-oriented programming 
concepts underlie today’s GUIs, but 
OOP tools haven’t dominated the field of 
GUI programming. That irony may not 
persist much longer. Actor’s interpreted 
methods execute briskly under Windows 
3.0; access to extended memory will 
allow more ambitious Actor applications. 

If you’ve used Smalltalk, you’ll feel 
right at home in Actor’s Browser, In¬ 
spector, and Debugger. I miss some of 
the conveniences of Smalltalk/V PM: 
Actor’s class-hierarchy list doesn’t ex¬ 
pand and collapse, and methods and in¬ 
stance variables aren’t as easy to cross- 
reference. But I prefer Actor’s C-like 
syntax and its smooth integration with 
underlying application programming in¬ 
terfaces. Actor methods can call DOS, 
the Windows kernel, or Windows DLLs 
(dynamic link libraries) with practically 


seconds. The standard Windows/286 in¬ 
stallation provides no expanded mem¬ 
ory, using only extended memory as a 
SmartDrive cache. PageMaker and Win¬ 
dows were trying to juggle about 10 MB 
of data, and only pulled it off with con¬ 
stant disk swapping. Windows/286 took 
over 1 x h minutes for the same job. 

The next thing I tried was using Quar¬ 
terdeck’s QEMM to simulate 2 MB of 
expanded memory and letting Windows/ 
286 use that for segment swapping. That 
cut the time down to within 2 seconds of 
the Windows 3.0 test. The moral of the 
story: With enough memory tricks, you 
can really open up Windows/286. With 
Windows 3.0, you don’t need any tricks. 

Don’t forget about the OS/2 version of 
PageMaker. Under OS/2, PageMaker 
gets some added goodies. OS/2’s multi¬ 
ple application threads give you more 
control over PageMaker’s operation. 
Under any version of Windows, some op¬ 
erations, such as autoflow, cannot be in¬ 
terrupted except at specific times. But 
OS/2 PageMaker puts these operations 
into a separate execution thread and 
allows the user input thread to run con- 


no fuss at all. 

Unlike Smalltalk/V, Actor couples 
closely with its native GUI. That cuts two 
ways: You lose portability, but you gain 
the chance to learn a lot about the innards 
of Windows. I’ve never got very far with 
the Windows Software Development Kit/ 
Microsoft C combination, but with Ac¬ 
tor, formerly daunting topics like logical 
fonts and text metrics are far more acces¬ 
sible. Of course, as with Smalltalk, you 


THE FACTS 

Actor 2.0, $695 

Requirements: 

IBM AT or compatible with a hard disk 
drive, 1 MB of RAM, and Windows 3.0. 

The Whitewater Group 
Technology Innovation Center 
906 University Place 
Evanston, IL 60201 
(312) 491-2370 
Inquiry 861. 


currently. The result is a snappier feel 
and better ability to manage long oper¬ 
ations. 

Windows/286 made using long docu¬ 
ments with PageMaker 3.0 a chore; with 
the 3.01 update, PageMaker under Win¬ 
dows 3.0 is a joy. Before PageMaker 
3.01, getting that kind of performance 
boost would require switching over to 
OS/2—a pretty big step. PageMaker 3.01 
and Windows 3.0 give you that boost and 
more, without sacrificing compatibility 
with your DOS and other Windows appli¬ 
cations. And just wait—PageMaker 4.0 
promises to be even better. 

—Howard Eglowstein 


THE FACTS 

PageMaker 3.01, $795 

Requirements: 

IBM PC with 2 MB of RAM. 
Aldus Corp. 

411 First Ave. S, Suite 200 
Seattle, WA 98104 
(206) 622-5500 

Inquiry 860. 


have to learn a lot about Actor’s classes 
and methods to get anything done. OOP 
technology makes a powerful lever; the 
trick is in finding the fulcrum. 

Actor doesn’t gain as much from Win¬ 
dows 3.0 as you might think. The Win¬ 
dows/286 version of Actor 2.0, released 
earlier this year, added the ability to 
swap Actor’s static memory (code) and 
dynamic memory (data) to disk. Al¬ 
though Windows 3.0’s enhanced mode 
provides virtual memory. Actor contin¬ 
ues to roll its own. There’s really no 
choice: Virtual memory is only an option 
in Windows 3.0, not a standard feature 
as in Unix and OS/2. Of course, Actor 
now has more global heap to play with. 
And Windows 3.0’s ability to run more 
Windows and DOS programs in a given 
amount of RAM makes Actor applica¬ 
tions (like all 3.0-compatible Windows 
programs) more attractive. 

Actor has always played to several au¬ 
diences. Some developers use it to create 
prototype applications that ultimately get 
built using a compiled language; because 
it’s much more powerful than simple 
menu-and-screen interface builders, you 

continued 
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Develop It Once And For All 

Professional ORACLE Allows PC Developers To Build Applications For All Their Computers. Without Re-coding 


Software developers can now use their 
PCs to create even the most sophisticated 
database applications and then run them 
unchanged on virtually any major computer 


generator, a reportwriter and a menu 
generator. 

ORACLE tools can access data distributed 
over multiple ORACLE databases as well as 


data stored in other vendors' software such as 
IBM's DB2 and SQL/DS and DEC'S RMS, 
Oracle backs all of its products with the 
largest service, support and consulting group 


system. 

Everything from a standalone PC to a 
client-server configuration on a LAN, from a 
minicomputer to the largest IBM mainframe. 

In fact, applications developed with 
ORACLE* tools and database run unchanged 
on over 80 different computers. 

ORACLE tools give PC programmers an 
integrated set of application development 
tools including a powerful 4GL, a screen 



in the world. 

And if you order now; Oracle will provide 
30 days of free installation support plus a 30- 
day money-back guarantee. 

Buy the Professional ORACLE tools and 
database for $1299, or you can buy just the 
toots for $799. 

Call 1-8QO-ORACLEI, ext. 49A1 right 
away and see just how quickly and easily 
things develop. 



dSASE 




LOTUS 1-2-3 


ORACLE is open. 

It works with 
virtually every vendor's 
software. 



ORACLGT 

Compatibility * Portability * Conneciability 


_ 

HyperCard 


■f-1990 Lrarjp CcraraEon. ORACLE e a 'Mfs^red rraoemark at Grade Cwjoarton. M :rade names reterenceo are tie seiwce mark 
kadeniaifc, or regs^ered trademark d the nespecOye mamfaclLFHr. Gafl t-BOO-GRACLEI For hardware and software requf Efnenls. 
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Windows 3.0 Paints a Rosier Picture for Designer 


can create highly functional prototypes. 
Others use it as an OOP laboratory for 
growing class libraries that they later 
transplant to C ++. Still others deliver 
finished applications in Actor—typically 
of the client/server variety, in vertical 
markets. The large memory and protec¬ 
tion that Windows 3.0 gives Actor appli¬ 
cations will likely shift the balance in 
favor of Actor itself as a delivery system. 

What does Actor still lack? Encapsula¬ 
tion of the communications and database 
services that mainstream Windows 3.0 
client applications will require. As net¬ 
work and Structured Query Language 
{or object-oriented) database technol¬ 
ogies mature, The Whitewater Group 
should evolve its class library to accom¬ 
modate them. A well-connected Win¬ 
dows 3,0 workstation will not need a 
powerful file system or a sophisticated 
database: Unix, OS/2, or hosts can pro¬ 
vide these amenities. But the Windows 
workstation will need graphical inter¬ 
faces to such hosts, and Actor figures to 
be a key provider of these. —Jon Udell 


Products like Designer 
3.0, the latest version of 
Mierografx’s leading 
drawing program, prove 
that PCs will play an in¬ 
creasingly important role in professional 
graphics. Windows 3.0 isn’t a cure-all 
for Designer, but it’s a powerful tonic. 
Under Windows 2,11 you had to reserve 
expanded memory for Designer’s exclu¬ 
sive use in order to manipulate complex 
images, and even then there were prob¬ 
lems. For example, although Designer’s 
import function could move graphics 
from a disk file straight into expanded 
memory, interapplication cut-and-paste 
operations were bound by the conven¬ 
tional memory available to the Windows 
clipboard. Windows 3.0’s direct use of 
extended memory makes the promise of 
Macintosh-style interoperability finally 
real for applications like Designer. 

Still, life isn’t perfect. Although De¬ 
signer 3.0 runs more briskly on my 20- 


MHz 286 machine under Windows 3.0 
than under Windows 2.0, there’s no get¬ 
ting around the fact that it takes quite a 
long time to render layered, vector-rich 
images to the screen. A math copro¬ 
cessor would liven things up; so would a 
graphics coprocessor. Over the next year 
or so, two trends—the falling price of 
34010-based display boards, and rising 
demand for serious PC-based imaging 
software—will inevitably intersect. 

For hardware vendors, Windows 3,0 
drivers are a high priority. At the mo¬ 
ment, it’s unclear how Windows’ raster- 
oriented Graphics Device Interface can 
best utilize vector-oriented coproces¬ 
sors. Designer 3,0’s new outline fonts 
underscore the need for vector support: 
Screen redraws crawl when you add lots 
of outline text to a drawing. The need 
will grow much more pressing when 
Microsoft incorporates TrueType into 
Windows. Windows’ fate as a production 

continued 



Drover's ToolBox for Windows 


Attention: Windows developers 
programming in C. 

Drover's ToolBox for Windows packs powerful 
features into your Microsoft Windows ry applications, 
saving you months of coding time, 

* Features seven new classes for use in dialogs, 
(Integer, date, time, float, etc. with automatic 
screen validation) 

* Windows 2,x and 3,x compatible 

- Increases functionality of Windows Software 
Developers Tool Kit™ 

* Includes over 200 useful functions in a single 
DLL (Dynamic Link Library) 

* Converts most C runtime library functions to 
far pointers, including sprintf and sscanf 

* Start programming windows applications 
immediately with standard C conventions 

* Comes with extensive documentation including 
many examples and shell applications using 
the ToolBox 

■ Extends flexibility of SQLWindows™ and Actor™ 
development environments 

- An indispensable library for developers 

At $295 it's the best productivity booster yet. 

Just call or fax us with your order (VISA and 
MasterCard accepted). 

Drover Technologies, Inc. 

660 White Plains Road, Tarrytown, NY 10591-5134 
Phone (914) 631-4942 • Fax (914) 631-7013 



LAN PERFORMANCE IMPROVEMENT 

* Make PC/XT/AT and compatibles diskless terminals with local 
DOS and program storage, 

* Single or dual disk emulation of S'A" or diskettes up to 
1 2MB. read/write up to 770K, 

* In board and interchangeable Cassette models using EPROM, 

Flash EE PROM and SRAM technology. 

* On-board EPROM programmer—simply copy a diskette to 
program the EPROMs or Flash EE PROMs, Flash EE PROMs 
remotely programmable on LANs. 


* Two Autoboot modes, a File (read) and a Programming mode- 
automatic disk drive designation set-up during booting. 

* Flash EE PROM models are electrically erasable. SRAM models 
are battery backed. EPROM models are ultraviolet erasable. 

* Programming utilities included with programmable models; LAM 
utilities for remote programming of Flash, EEPROMs available for 
Flash models on request. 


• List prices with memory ICs from $295. OEM prices and models 
available OEM with or without memory ICs. 


CURTIS, INC. 


-J 2437 North Fairvlew Ave. * St. Paul, MN 55113 
J 612/631-9512 Fax 612/631-95QB 


'IBM PC, XT, AT, PS/2 and F*C DOS are lraOemarks Qi IBM; MS DOS i& a ftadOTiar* Microsoft 


Circle 90 an Reader Service Card 


Circle 73 on Reader Service Card 
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If you think the best word processor 
for Microsoft’Windows comes from 
Microsoft, there are two things you 
should consider. 

And neither of them come from 
Microsoft. 

There’s Arm* the ground-breaking 
program that brought the graphical 
interface of Windows to word process- 
ingin the first place. 

And Ami Professional, the muscular 
new high-end complement to the 
critically-acclaimed original. 

Whether you're an executive type who 


They m/iy look like desktop publishers, 
but A mi and A mi Professional are what 
iwrdprocessing should ham been all 
along. A mi is yours for just $199, 

Ami Professkmaifor $495. 

types on ly occasionally, or' a heavy user 
who needs lots of specialized features, 
one of these programs is definitely 
your type. 

Or both, if you happen 
to be a corporation. 

Because, in addition 
to using the same inter¬ 
face and file format, 
they're both designed 
to save you the type 
of thing you care abou 
most. 

Time. 

About three quarters 
ofthe time you’re used to 
spending on everything 
from simple letters and 


“A stunning achievement, one 
that no other PC word processing 
product—even Microsoft's esti¬ 
mable Wordfor Windows—cm 
claim to have reached” 

—PCI Computing 

"The features in Ami Professional 
are both intuitive and fast... a 
spectacular achievement by any 
standard... Wordfor Windows 
suddenly faces a, formidable 
challenge:' 

—PC Magazine 

“AndProfesskmai outperforms the 
competition and has laid the path 
for ward processing in the 1990k 
Its superior layout and graphics- 
related capabilities in addition 
to standard features put it a step 
above the rest” 

-InfoWorld 

“Semi na ach ieved a remarkable 
coup surpassing Microsoft and 
WordPerfect with Ami 
Professkmai" 

-Software Digest 


Ami Professional 


Microsoft Wore! 


Word Perfect 


memos to presentations and newsletters 

How? 

By letting you create your words and 
your page layouts simultaneously —as 
one intuitive 
train of 
thought. 

By provid¬ 
ing you with 
profession¬ 
ally designed 

stylesheets u 67 Microsoft Word 

that make it |_ |f Uf windows 

Simple tO gel"! - Sq/kuarvOigestgivesAimfrofessioriat 

e rate the its row 

most sophisticated-looking documents. 

.And by making it easy to exploit 
even the most sophisticated word 
processing features. 

As well as those features you'll find 
in Ami Professional that you won’t find 
even in the most sophisticated of 
traditional word processors. 

Including tables that let you perform 
basic math. Charts and graphs, A draw¬ 
ing program. And Dynamic Data 
Exchange with other Microsoft 
Windows applications. 

Now that a certain long-awaited 
Windows application has finally 
arrived, we think you'll agree with 
the experts. 

When it comes to word processing, 
Ami is t he last word. 


^Ami 


WORD PROCESSING 


PROFESSIONAL 

Call 

1800-831-9679 
forajreeseffi 
runningdemo 
, Tl and information 

on our Windows 
3.0 version. 


'Sr 


Required lEftf AT. PS/2 or compatible (80286 or T 386 CPU); CCA, EGA, VGA or Hercules compatible displays; 

MS/DOS 3.0 or higher Amf is a registered trademark of Samoa Corporation, All other trademarks and copyrights are acknowledged. 


A free runtime version of Microsoft Windows is included with each copy of Ami and Amf Professional, 
Circle 246 on Reader Service Card And Professional is also compatible with Hewlett Packard's N ew W ave. 
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Bridge over 
Troubled Waters 


graphics platform—and by extension, the 
fate of applications like Designer—will 
depend on the effective utilization of ad’ 
vanced display hardware. 

Designer 3.0 comes with two new ac¬ 
cessories. Electronic SlideShow does on¬ 
screen presentations; it features PCX and 
TIFF color bit-map support, transition 
effects, and prerendering. The pro- 


THE FACTS 

Designer 3,0, $695 
Requirements: 

IBM AT or compatible with 1 MB of 
RAM, a hard diskdrive, an EGA or VGA 
graphics card, a graphics monitor, and a 
mouse or compatible pointing device. 

Micrografx, Inc, 

1303 Arapaho 
Richardson, TX 75081 
(800) 272-3729 

Inquiry 862, 


gram's TeleGrafx Imaging Center 
Driver transmits via modem and phone 
tines to either of two service bureaus 
(more are to be added later) for conver¬ 
sion into 35mm slides, 4-inch by 5-inch 
transparencies, overhead foils, and full- 
color presentation prints. 

Another bonus is a free clip-art library 
with more than 1700 professional-qual¬ 
ity images. Other new features include 
the ability to trace color PCX and TIFF 
images and convert them to editable color 
vector images; clip-art preview (so you 
can see what a piece of dip art looks l ike 
before importing it); a Bezier curve 
drawing tool that allows setting and edit¬ 
ing Bezier control points while drawing; 
enhanced color-separation controls; im¬ 
proved PostScript and Matrix (SCODL) 
film recorder drivers; and the ability to 
import the embedded TIFF portion of an 
Encapsulated PostScript file. 

Micrografx advertises Designer as the 
“cure for Mac envy,” Windows 3,0 adds 
considerable credence to that claim. 

—George Bond 


You’ve heard the refrain: 
“The graphical interface 
makes everything easy; 
all you do is point and 
click/' And point, and 
click, and drag, and point, and click 
. . .after a while, ease-of-use starts to 
fed like tyranny. Enter Bridge, a graph¬ 
ical command language for Windows. 
Bridge batch files can launch Windows 
(or DOS) applications; select, resize, and 
move windows; control menus and dialog 
boxes; feed keystrokes to running pro¬ 
grams; conduct DDE (dynamic data ex¬ 
change) conversations with DDE-aware 
Windows applications; and manage mes¬ 
sage-oriented interprocess communica¬ 
tion (IPC). 

Here is a trivial but handy use of 
Bridge. When my PC boots and loads 
Windows, a Bridge batch file activates 

continued 



Complete 386/33 MHz 
jsptsx Cache System 
for Under $2,000 


MIS 386-33MHz STANDARD 


* 1MB SONS RAM 

32K 25NS SRAM CACHE 
REAL TIME CLOCK CALENDAR 

■ INTEl/WEITEK MATH CO-PROCESSOR SOCKET 
- TEAC 5.25" 1.2MB FLOPPY DRIVE 

* 43MB 28MS Hard Disk Drive 
2 SERIAL, 1 PARALLEL AND 1 GAME PORTS 

■ MGP ADAPTER 
SAMSUNG 12’* AMBER MONITOR 
NMB HI-TEK 101-KEY ENHANCED KEYBOARD 





S 0S 


DESKTOP CASE WITH FIVE DRIVE BAYS 
220W POWER SUPPLY 


ONE YEAR PARTS AND LABOR WARRANTY 



VGA (640x480) upgrade 

Add 

$ 

450 

S-VGA (800x600) upgrade 

Add 

$ 

499 

F-VGA (1024x768) upgrade 

Add 

$ 

699 

80MB/212MB Hard Drive upgrade 

Add 

$2Sfy750 

33* 1.44MB Floppy Drive 

Add 

$ 

85 

4MB RAM Upgrade 

Add 

$ 

350 

64K Cache Upgrade {386-25/33 MHz) 

Add 

$ 

120 

Vertical Case 

Add 

$ 

150 

Mini Vertical Case 

Add 

$ 

75 


CALL FOR ADDITIONAL CONFIGURATIONS 


Computer Systems 

P.O. Box 70897 Sunnyvale, CA 94086-0897 



386-25MHz STANDARD System $1,895 

386-20M H z STANDARD System (Non-Ca the) $1,495 

386SX-l6MHz STANDARD System $1,045 

286-12MH* STANDARD System $ 895 

486-25MHz STANDARD System (64K Ext Cache* $3,795 


30-DAY 
MONEY BACK 
GUARANTEE I 


Order Now 


1 - 800 - 733-9188 



Prices and toms ire mfajeefe lo change without notice. Afl days money hifJt doe* not Jfirtude monitor 
and shipping charge. flA residents idd appropriate sales tsc. Mo surcharge on credit card purchases. 
Personal and company cheeks require 2 wki clearance. AH name* meniiniiid *re rtgiftered 
trademarks of their respective companies. 
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The Old Standard For 
Debugging Just Retired 




MultiScope Debugger!* have 
easy to use Windows!. PM and 
character mode user interfaces. 



/find not only (MultiScope™ *s) capabilities, but also 
the level of technical support provided, to be utterly fantas¬ 
tic. My productivity in these few months has literally dou¬ 
bledThere is no doubt in my minf that several features in 
the Solver Utility that will be bundled with the upcoming 
Lotus b2ritGproduct owe their existence solely to my use of 
your wonderful debugger?* Letter sent to MultiScope, Inc. 12/89 

The award winning MultiScope Debuggers for DOS, OS/2 and 
Windows are the most sophisticated debugging tools available 
today. The selection of unique features includes: * Run-time debugging 
to monitor program execution * Post-Mortem debugging to analyze 
program state after a crash * 100% CodeView™ compatible * Direct 
support for C*, Pascal, Modula-2, FORTRAN, and BASIC • 
14 views of the program: Source, Local/Global Data, Graphical 
Data, Assembly Breakpoint, Watchpoint, Register, Thread, 
Module, Procedure, Call Chain, Memory Output, and Log 
* 386/486 ICE and virtual DOS debugging ■ Conditional 
breakpoints * Dual monitor, Serial and LAN remote de¬ 
bugging * VCR-like remote control,from application screen. 
The new standard 
for debugging has ar- 
rived. For more information 
and a free trial version, please 
call (800)999-8846, (4l5) 

323-4286, or FAX {415)325-*4186. 

For European pricing please call 
+ +46-13-63189. 


* C 5l L and C 60 support 1 
All trademarks are property of 
their respective owners 
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FIRST IMPRESSIONS 
WINDOWS SHOPPING: 3.0 APPLICATIONS TAKE SHAPE 



the clock (which my WIN.INI loads as 
an icon), resizes it, and moves it to the 
lower right-hand corner of my screen. 
Silly as it sounds, there’s no straightfor¬ 
ward way to do this on a Mac or in any of 
the Unix graphical user interfaces. Win¬ 
dows 3.0’s own Macro Recorder, which 
can remember and play back sequences 
of mouse and keyboard events, isn’t a 
real solution, either. What you really 
need is programmatic access to a GUI’s 
message stream—the modern equivalent 
of standard input. Then you can begin to 
treat GUI-based applications as Unix- 
style software building blocks that fit to¬ 
gether in complementary ways. 

Advanced Bridge applications can 
combine off-the-shelf DOS and Windows 
software to create customized, job-spe¬ 
cific workstations. For example, a finan¬ 
cial system might feed numbers from a 
proprietary DOS-based analytical pro¬ 
gram directly into Excel. Two Bridge 
components facilitate such interactions: 
A TSR DOS supervisor monitors DOS 
sessions, enabling Bridge to send and re¬ 
act to keystrokes and capture screen data, 
and the Bridge message controller sup¬ 


DynaComm 2.1 is a 

telecommunications pro¬ 
gram that runs with Win¬ 
dows 3.0. It contains an 
extensive script language 
that provides a platform for building 
complex applications as well as simple 
log-in scripts. Its binary file transfer 
support is good, although ZMODEM is 
conspicuous by its absence. And it runs 
nicely in the background. 

Windows 3.0 memory management 
works well with this program. When 
DynaComm 2.1 is loaded into a 286 ma¬ 
chine with 640K bytes of main memory, 
384K bytes of extended memory, and 1 
megabyte of EMS 4.0, Windows 3.0 still 
has 532K bytes left for programs. Dyna¬ 
Comm 2.0, on the same machine and 
using Windows/286, leaves only 27IK 
bytes of memory for programs and 240K 
bytes of EMS. Windows 3.0 alone leaves 
650K bytes of main memory for pro¬ 
grams. With only Windows/286 loaded, 
342K bytes of main memory and 320K 
bytes of EMS are left. 

The ability to do file transfers in the 
background is a great asset. It lets you re¬ 
ceive and send E-mail and conferencing 


ports more-complex interactions. 

Under Bridge control, DOS and Win¬ 
dows programs can converse locally or 
over a NetBIOS-compatible LAN, using 
mailboxes to coordinate activities. Of 
course, shrink-wrapped programs are 
basically black boxes. Bridge can supply 
them with inputs and take action based 
on their outputs, but they remain passive 
components. But an optional toolkit lets 
developers create Bridge-aware DOS and 
Windows programs that actively exploit 
Bridge’s message-oriented IPC. 

Softbridge has packed the Bridge 
batch language chock-full of the goodies 
that DOS’s sorely lacks: arrays, param¬ 
eterized subroutines, local variables, file 
I/O, modern control structures, and a 
rich set of supporting functions. You can 
parse a filename, query and set file attri¬ 
butes, read or write an array, insert an 
element into an array, look up an element 
in an array, and search, concatenate, or 
alter strings. With the Bridge browser 
you can monitor windows, variables, 
mailboxes, and hot keys. 

As users exploit Windows 3.0 to run 
more concurrent applications. Bridge 


system messages, or transfer program 
code or graphics, while doing other 
work; your computer is not out of general 
service during the transfer. DynaComm 
2.1, running in the background, received 
a 20K-byte ASCII file in just over 5 min¬ 
utes at 2400 bps over a packet-switching 
network. The same file transfer required 
almost 6 x h minutes using Windows/286. 
Thus, a 200K-byte transfer would take 
about 15 minutes less with Windows 3.0. 

The script language has the usual 
high-end telecommunications-program 
script language capabilities—conditional 
execution, parameter passing, local vari¬ 
ables, subroutine execution, and so on. 
Its more advanced features include sup¬ 
port for DDE (dynamic data exchange), 
dynamic reconfiguration of the graphi¬ 
cal user interface, and event handling 
using WAIT and WHEN commands. 
These should make it easy to develop 
specialized interfaces for even very so¬ 
phisticated and complex applications. 

First-time programmers may find the 
language daunting; the price of its power 
is complexity. But users with general 
programming experience, even in other 
script languages or databases, should 


should come into its own. Ultimately, of 
course, applications ought to integrate 
tightly with operating-system-level IPC 
mechanisms; Unix and OS/2 will likely 
serve that goal better than the DOS/Win- 
dows hybrid. But for now, if you want 
programmatic control of character-based 
and graphical applications under Win¬ 
dows 3.0, you’ll find Bridge as handy as 
a Swiss Army knife. — Jon Udell 


THE FACTS 
Bridge 

developer’s toolkit, $695 
run-time version, $125 

Requirements: 

IBM AT or compatible with a hard disk 
drive, 640K bytes of RAM, and Win¬ 
dows 3.0. 

Softbridge Microsystems 
125 Cambridge Park Dr. 

Cambridge, MA 02140 
(617) 576-2257 

Inquiry 863. 


have few problems finding their way 
around this language. And over two 
dozen sample scripts are included. 

The program can emulate eight termi¬ 
nals: ADD VP/60; CompuServe Vid- 
text; DEC VT52, VT100, and VT220; 
HP 700/94; IBM 3101; and TeleVideo 
925/950. It supports NetBIOS, including 
AT&T ISN and UB NIU extensions, 
ComBIOS via interrupt 14H, and UB- 
NetCI. It can also be used on LANs. ■ 

—George Bond 


THE FACTS 

DynaComm 2.1, $295 

Requirements: 

IBM AT or compatible with a hard disk 
drive (400K bytes of free disk space is 
needed to install the application, 1 MB to 
install the entire DynaComm environ¬ 
ment), 512K bytes of RAM (640K bytes 
recommended), and Windows 3.0. 

Future Soft Engineering, Inc. 

1001 South Dairy Ashford, Suite 203 
Houston, TX 77077 
(713)496-9400 

Inquiry 864. 


Telecommunications Under Windows 3.0 
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What's New in 
Su perco nductl vtty? 


Antimatter Bottled 


Fifty Year* Ago 


Metal-nrgnmc chemistry bridges the gap between orgomc and inor- 
gtrnir chemistry It can lead to important nsw products I for example, 
poiaon nntidous). A chelate, such ns EDTA above (containing carbon, 
hydrogen, oxygen and nitrogen atomsi can surround ions of metals 
and remove them from unwanted places. 'continued next pogej 

ll was almost exactly throe years ago that a ceramic material that 
tmpnrtonducls above liquid nitrogen temparaUiro was discovered. 
Within day* of the discovery, electronic*, power transmission, and 
transportation were being redefined In everyone's Imagination. Yet 
superconductivity was not a new phenomenon The effect was first 
obHcrved in mercury m 1911, and. since then, more than 6000 ele¬ 
ments, alloys, and compounds have been found to superconduoU 

(continued next pa,ge) 

A device tested may give investigators a glimpee of what an antimat 
ter world might look Like. The device cools antimatter to n temperature 
s few degrees above absolute xoro and stone it for several days at 
a time. (continued next page) 

Humor has it that before WWll, our chemists wort experimenting with 
a distilling process to lower the calories of ordinary beer Abandoning 
the research at the onset of world war, researchars then pursued the 
development of « xholf stable C ration. Don't believe all rumors, 
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Introducing the new HP LaserJet III printer with 
Resolution Enhancement technology. 


The rules have changed. Now the 
name of the game is Resolution 
Enhancement technology. You’ll call 
it the best thing to happen to laser 
printing since the very first HP 
LaserJet printer. It gives you clearer 
resolution. Curves that really curve. 
And edges that are never jagged. 

Instead of a “one-size-fits-all” dot, 
HP’s built-in intelligence varies dot 
sizes. So they can fill areas where 


they could never go before. Fbr 
clearer, more professional-looking 


documents. 



Resolution 
Enhancement 
technology shrinks dots 
tofit in curves and diagonals 
where they've never gone before. 



© 1990 Hewlett Packard Company PE 12003 
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But there’s more than better print 
quality* 14 bit mapped fonts and 8 
internal scalable typefaces provide 
thousands of options. And enhance¬ 
ments to our PCL5 printer language, 
including our HP-GL/2 graphics 
language, let you print portrait 
and landscape on the same page. 
Reverse and angled type. Spirals* 
Even shaded text You can also plug 
in Adobe PostScript® software. 

For all its new features, the $2,395* 
list price of the HP LaserJet III is a 
good deal less than the HP LaserJet 





Series IT printer it replaces. With 
the same hardware compatibility, 
wide range of applications, 8 ppm 


print speed, and software compati¬ 
bility including WordPerfect 5*1 
and WordStar® 6.0. And the same 


reliability as the rest of the HP 
printer family. 

So caD 1 800-752-0900, Ext. 1007* Ask 
for our booklet on Resolution Enhance¬ 
ment technology and where to find 
your nearest, authorized HP dealer. 
Well put you in a whole new league. 

There is a better way. 

HEWLETT 
PACKARD 



"Suggested us. List price Word Scar is aU& registered trademark of WordStar International Incorporated. Adobe and PostScript are registered trademarks of Adobe Systems, Inc. 
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THE LASER r ^:-r r *P 

PRINTER FOR 
TIGHT BUDGETS. 

TIGHT DEADLINES AND < 
TIGHT SPACES. 




Wh^ 


THE NEW SHARP JX-9500. 


Sharp’s new laser printer saves as it is, the JX-9500 is a real 

you th ree th i ngs everyone seems office work horse. 


to be short of-money, 
space. It takes up no 
more room than two 
sheets of paper, yet it 
prints 6 pages per 
minute of crisp text 
and graphics, and 
holds 250 sheets in its 
internal paper tray. As 
small and inexpensive 


time and It’s also 



Room to grow. The JX-9500 
with automatic envelope feeder 
and second paper tray 


ready to grow. Adda 
second paper tray 
for a full 500 sheet 
capacity. Or an 
automatic envelope 
feeder that handles 
40 envelopes without 
forcing you to take 
the paper out. There 
are two font card 


slots. And memory is expand¬ 
able to 4.5MB with easy-to- 
install RAM cards. 

We could go on and on about 
our remarkable new laser 
printer. But we suggest you call 
1-800-BE-SHARR because, as 
you can see, space is tight. 



FROM SHARP MINDS 
COME SHARP PRODUCTS™ 


(r.i 1 Sharp Llnrtmj] its t nrp 
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FIRST 


IMPRESSIONS 


Notebook Newcomer 

■ Michael Nadeau 


D esigning a state-of-the-art 
notebook computer is risky. 
To begin with, the competition 
is playing a constant game of 
leapfrog, A leading-edge product today 
could be obsolete next week. On top of 
that, cheap knock-off products from the 
Pacific Rim and a cutthroat sales climate 
make entry into this market tough. 

In fact, unless you are a Compaq or a 
Toshiba, you'd have to be a little crazy to 
jump in. Yet, that is what a start-up ven¬ 
ture, Airis Computer, has done. Its note¬ 
book PC is so loaded with features that it 
could maintain the leading edge for a sig¬ 
nificant period of time—at a price half 
that of the competition. 

Features, Features, Features 

For $1895, the Airis VH-286 comes with 
most standard notebook PC features and 
several new ones. The standard config¬ 
uration has a 12,5-MHz 286 CPU with a 
socket for an 80287 FPU. A 2 l A-inch 20- 
megabyte 23-millisecond hard disk drive 
from Conner Peripherals or PrairieTek is 
the sole mass storage device. 

The VGA LCD video is an 11-inch, 
supertwist, backlit, black-on-white, 
640- by 480-pixel screen with 16 levels of 
gray shading, A 2400-bps modem is built 
into the motherboard. Standard memory 
is 2 MB, upgradable to 4 MB using two 
1-MB single in-line memory modules. A 
low-profile external floppy disk drive, 
powered from the computer, is a $150 
option if you buy it with the system, $249 
sold separately. Traveling Software's Lap- 
Link, standard on the hard disk drive, pro¬ 
vides file transfer capability between the 
VH-286 and desktop PCs, MS-DOS 4,01 
is the standard operating system. 

The case measures about 10 inches 
long by 12 inches wide. The wedge shape 
is 2 inches thick at the back and about 1 x h 
inches at the front. It is roughly the same 
size as a loose-leaf notebook. It weighs 
about 6 l /2 pounds with batteries; the AC 
power pack weighs just under a pound 
and is smaller than most. 


Airis hopes to challenge 


established small-PC 


makers with an 


innovative new machine 


Standard ports include one RS-232C 
serial port, one parallel port, one RJ-11 
connector for the built-in modem, an AC 
power connector, a floppy disk drive 
connector, and a PS/2 mouse port (which 
also supports an external keyboard). All 
are located at the rear. It does not have an 
external monitor port. 


You have a choice of battery power- 
rechargeable nickel-cadmium batteries 
or IOC-cell alkaline batteries. Airis had 
not yet determined battery life, but it es¬ 
timates that the unit will run about 6 
hours on nickel-cadmium batteries and 
perhaps as much as 12 hours on alkaline 
batteries. These impressive numbers are 
believable if you consider the extraordi¬ 
nary battery-saving features built into 
the VH-286. 

Airis started with the battery-saving 
features found in most other notebook 
PCs—low-power components like the 
small hard disk drive, power-manage¬ 
ment utilities, and the strategic omission 
of a floppy disk drive. All major compo¬ 
nents automatically shut down when not 
in use, a feature found on systems like 
the Compaq LTE and Toshiba T1600. 
What's different is Airis's use of excess 
video RAM as an on-board disk cache 

continued 
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NOTEBOOK NEWCOMER 


and an efficient power-converter design. 
To reduce the video RAM chip count 
from eight to four, the VH-286 designers 
opted for low-power pseudostatic RAM, 
But the conf iguration of these chips pro¬ 
vided 512K bytes of video RAM; only 
256K bytes were needed for video. The 
rest became the disk cache, Airis esti¬ 
mates that this cache (not yet imple¬ 
mented on the prototype I saw) achieves a 
65 percent to 70 percent hit rate; thus, 
the system accesses the hard disk drive 


that much less, saving battery life, 

A configuration utility allows you to 
set time-outs for component shutdowns. 
All system configurations can be set via 
the keyboard. A battery-watch utility 
monitors battery power. An auto-resume 
feature lets you return to an application at 
the point you turned off the computer. 
The feature maintains power to system 
RAM after you shut off the computer, so 
it “remembers" where it was. 

One last unique feature is Airis’s use 


of Intel’s Flash EPROM technology in 
storing the BIOS. The Flash EPROM 
chip is soldered onto the motherboard, 
and it can be updated remotely by simply 
downloading new code over a phone line. 
Airis calls this feature TeieROM, Not 
only does this provide a convenient and 
inexpensive means for users to get BIOS 
updates, it reduces manufacturing and 
design costs by permitting on-the-fly 
changes to the BIOS code, 

Good-Looking, Too 

The hardware is interesting, but perhaps 
the most striking feature of the VH-286 
is its appearance. Its streamlined shape 
is free of sharp angles or protrusions. All 
the ports and external connections are 
covered by a contoured, hinged panel 
that, when opened all the way, raises the 
rear of the system for a steeper typing 
angle. The Joss Design Group, a well- 
known design house from Chicago, is the 
architect of the system’s housing. 

The unit has no front latch to release 
the clamshell-style display. Instead, a 
cam mechanism in the screen’s hinge 
locks it shut. To open the display, you 
press a button on the side of the hinge. 
This button is flush with the case. The 
screen folds back a full 180 degrees and 
is held in place by friction. 

Eliminating the front latches has two 
advantages. It gets rid of any external re¬ 
lease mechanism and protruding latches, 
and it allows for a slightly smaller foot¬ 
print by requiring less material around 
the keyboard. 

The design has another, hidden advan¬ 
tage. All the components snap together, 
except for the keyboard assembly, which 
has two screws. This translates into sig¬ 
nificant cost savings in manufacturing, 
Airis says it was aiming for a profes¬ 
sional-looking design that business users 
would be comfortable with. Compared to 
some of the competition—the Zenith 
MinisPort comes to mind—it has met 
that goal. 

For Keyboard Fanatics 

Airis is especially proud of its keyboard. 
The unit I saw, however, had only a pro¬ 
totype keyboard. The basic layout and 
feel, according to Airis, is similar to the 
final version, which is being developed 
by EEC 0/ Maxi- Sw itc h, 

It is basically a standard, full-size, 82- 
key keyboard with some exceptions com¬ 
monly found on small PCs. It has no sep¬ 
arate numeric keypad, relying on an 
embedded one, and the function and 
some of the other nonalpha numeric keys 
are considerably smaller. Separate Page¬ 
Up, PageDown, Home, and End keys are 



Three Big Reasons 
To Choose Lattice C! 

1. Top Performance 2. Best Value 3. Most Complete 


Now you can create the fastest programs in the shortest time with a 
high-powered Lattice® C Development System for the 8086, 80286 
or 80386! Each Lattice C Development System contains the 
benchmark-winning Lattice Optimizing C Compiler, CodePRobe 
source level debugger, LASM macro assembler, nearly 800 Library 
Functions, and dozens of Powerful Tools. 


Lattice C 6.0 
Only $ 250.00 

Create DOS, OS/2 and 
Family Mode programs 
Language extensions 
give added versatility 
Global Optimizer speeds 
programs up to 30% 
OS/2 API Library and 
Bind Utility included 
100% ANSI Compatible 


80286 c 

Only $ 495.00 


Create Extended DOS, 
OS/2, & DOS programs 
Includes Royalty-Free 
80286 DOS Extender 
Creates programs of up 
to nearly 16 MB 
All tools performance- 
tuned for 286 systems 
Protected Mode speeds 
debugging 




a 


Create Extended DOS 
or OS/2 programs 
Includes Royalty-Free 
80386 DOS Extender 
Your programs utilize 
full 32-bit power 
All tools performance- 
tuned for 32-bit systems 
Compatible with 
PharLap DOS Extender 


Call 1-800-444-4309. Choose Lattice C Today! 

Phone: 1-800-444-4309 
708-916-1600 
FAX: 708-916-1190 
Telex: 532253 

Call or write for further information and a free catalog. 



Lattice, Inc. 

2500 S. Highland Ave. 
Lombard, IL 60148 
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Photo 2: The VH-286 motherboard makes extensive use of surface-mount 
technology. It has a number of wire junipers, which should not appear on the final 
production units. 


BYTE BENCHMARK RESULTS 


The 2.35 CPU index is very fast for a 286-hased laptop and is owing to the 
VH-286 's zero-wait-state operation {N/A — not applicable). 

CPU FPU Disk I/O Video 

Airis VH-286 2,35 N/A 1,38 1.48 

Compaq SLT/286 1.59 N/A Ml 1.43 


Indexes show relative performance; lor all indexes, an S-MHz IBM PC AT = 1 

For a full description of all the benchmarks, see "Introducing the New BYTE Benchmarks." June 1989 BYTE 


full size. No compromise was made on 
key travel or distance between key caps. 
The cursor control keys are full size and 
in the familiar inverted-T configuration, 
and the Enter key uses the larger back- 
ward-L shape. The Control, Shift, and 
Ah keys are where you'd expect them to 
be. Anyone moving from a standard desk¬ 
top PC keyboard should have little trouble 
adjusting to the VH-286 keyboard. 

The keyboard will have a couple of 
other uncommon features, as well, al¬ 
though they were not on the unit I saw. 
One is a keyboard remapping utility that 
lets you rearrange the key layout to your 
liking. The other is a “sticky key" fea¬ 
ture that allows you to perform multiple- 
key sequences one-handed. 

Performance 

Functionality is more important than raw 
power on a notebook PC, but the Airis 
holds its own in the power department, 
too (see the table). Preliminary BYTE 
benchmark scores give it an excellent 
2.35 CPU index, higher than the Com¬ 
paq SLT's 1,59 and those of most 
80386SX systems we've tested. Airis 
claims zero-wait-state operation for the 
VH-286, and the CPU index shows it. 

The disk I/O index is an adequate 1.38, 
but this should improve when the disk 
cache is fully implemented. The video 
index of ! .48 is a little above average for 
LCD-based laptops. 

Not Available in Stores 
By pricing the VH-286 at under $2000, 
Airis has left little margin for profit. 
Therefore, it will sell the VH-286 only 
through direct sales; for most people, that 
means mail order. Assuming that Airis 
will provide good after-sale support a 
la Dell and other successful mail-order 
houses, this should not be a problem. 

The VH-286 comes with a two-year 
parts-and-labor warranty—longer than 
many of its competitors. Since the system 
board uses mostly surface-mount tech¬ 
nology, most repair service will be a 
simple matter of replacing entire compo¬ 
nents. Airis expects to have a one-week 
turnaround on repairs. Since each unit 
has a modem built in, the company can 
do remote diagnostics to try to resolve the 
problem over the phone. 


COMPANY INFORMATION 

Airis Computer Corp. 

1824 North Besly Court 
Chicago, 1L 60622 
(312)384-5608 

Inquiry 990, 


Is It a Winner? 

It’s too early to predict the success of the 
Airis, If Airis can overcome the com¬ 
bined problems of a new company with a 
new product and deliver what it's prom¬ 
ising, then both the company and the 
VH-286 will be worth keeping an eye on. 
I liked what T saw, and I don't see another 
vendor introducing a notebook PC with 
comparable features any time soon—cer¬ 
tainly not for under $2000. 

Airis hopes to tap into what it sees as 
an unfulfilled demand for a powerful, 
low-cost notebook PC. That demand 
exists; the question remains whether 
Airis has pushed the right buttons. 

Some people will fault Airis for not in¬ 
cluding a floppy disk drive as standard. 
Many notebook PC users rely on flop¬ 


pies, but others, like me, prefer working 
from a hard disk drive whenever possi¬ 
ble, Some users will feel uncomfortable 
buying direct. 

Still, there's something very attractive 
about the Airis VH-286. Since the unit I 
saw was hardly finished. I'll wait until 
the final production units are available 
(sometime in early August) to make my 
final judgment. But the compromises 
Airis made in the design are quite rea¬ 
sonable, Most potential notebook PC 
buyers will be able to live comfortably 
with the trade-offs made in the VH-286, 
Good looks never hurt, either, ■ 


Michael Nadeau is BYTE *s managing 
editor of the BYTE Lab. You can reach 
him on BIX as '‘miken, " 
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Come and get it 

The new EISA-based Dell System*425E.'" 

According to your letters and phone calls, 
it's what you've been waiting for. A fast, affordable 
EISA-based i486" computer. 

And here it is. A 25 MHz 
486 " PC. One with six EISA 
slots that are completely ISA compatible, plus two 
more ISA slots so you can meet both present 


and future expansion needs. And up to 33 MB 
per second bus transfer rate in EISA burst 
mode, so it’s ideal for both network server and 
UNIX* applications. 

It even has something com¬ 
puter users have always been 
hungry fon toll-free technical 
support directly from the company that built the 
computer. Support that helps you get more 


ANNOUNCING 
NEW LOWER PRICES ON 
ALL DELL SYSTEMS 


THE NEW DELL SYSTEM 425E 25 MH: i486 EISA 


Tlw hen valur tri high pcriranance PC*, aartbitilnfi HHGprtSmnance, 
IZ-hit EISA DO hm, and the jncfcMrrv't pup rated wrvire and wippori 


SWClARO FEATURES: 

■ i486 mlowpKJCcsscif, running at 

* EISA Brthilerhtte (downward com- 
pratblit with 1£A 

* St*t*tai4 MBh i RAH; tupatuijblt 

to E6 MB on iisoti baud, Liiing 
iiplBirdL | MB iind 2 MR SIMM*. 
'VGAiYstnns LnsJudc a high perform- 
aou 16-tnr vide* adapter. 

* Socket for Z5 MHz 'VEITEK 4167™* 

COfXDCES&Df. 

- 5. in 1 MRot i. S' M4 MB duW 
dri«. 

■ 5 hali'-lteighi Jttve tny*. 

* Oral diskette and Irani chri^ ranndfeT- 

■ SinTi-birnSAdSAiiMiiiwifcieJ.tJiii 
two LG-felt TSA HtparwiMn slots- 

- High performance, IDE {BOMB. IOC 
MH. IW HB) r und ESDI (T-XJ MB, 


650 

* Enhanced lOfekry krybmrd. 

* L [sotjJtfl and 1 Serial purrs 
•111 'Wstr purr supply, 

* Li-munch On-Site Servlet Contract 
fonwfcfcd fey XenniL^ 

* # ConimtFtBil Lmsr Plttn. LfOSf 
far ai W os $2-S6AnrnitJu 
Xtm Extended Semce Plan 
pricing 5teertt at $67 2. 


BO ME! VGA 

Mo«*: brume System 17,899 

390 MBVGACuW FhuSflirrti $$,*&} 
\ 10 MB Super VtjA Gulr* 

<$00* 600) I9„m 

65C MB WMjACnkjt System 
1®0 kMO) 110.199 


Prices luted include 4 M B i ri RAH. 
IOC 1 MB hard drive- corftpiratiraii 
nV> ovuiltiEk. 


— jTn ,1 iL rii, ■-1 I Tfc* DtrH SyjUTP 425E^U dau A dprire sold hr lilt m crFirnruTriui rnuirunTTimlj uiily. WiiKin ilu Jim meMibv* of mowyi 3fl* KB is rwdivti*w hue fcy til 
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from your Dell - 425E than you would from other 
486 computers* 

Best of all, since we sell direct, cutting out the 
retailer and his markup K you can buy a complete 
Dell 425E for just $7,899. That's $4,454 less than 
Compaq's 33 MHz 386 “ PC and $6,355 less than 
Compaq's 25 MHz 486 f * Or you can lease our 
system for as low as $286 a month. 

Just call us. You'll get fast delivery of a computer 


with the works* Including a one-year limited 
warranty and next-day deskside service by the 
Xerox Corporation f 

Not to mention the full attention of a company 
that's been voted number one for overall 

TO ORDER, OR FOR OUTl CATALOG, CALL MOW. 

800-365-9977 


customer satisfaction in all six PC TOek polls 
of corporate volume buyers for PCs* 

So to order one of the most powerful PCs 
around, call us nt?w. And soon we'll haw another 
word for people like you. Satisfied. 


DELL 


COMPUTER 

CORPORATION 


FOR NETWORK l MG OR UNIX* INFORMATION- 

800-678-UNIX 


TO ORDER. IN CANADA, CALL DELL AT SG0JB7-575L 
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PRODUCT FOCUS 


LaserJet Series II-Compatible Printers 


Laser Printers Get 
Personal 


The latest wave of 
Series ll-compatible 
printers offers one feature 
that PostScript printers 
can’t match: a price tag 
you can live with 


Stanford Diehl 
and Stan Wszola 


T he wait is over. The era of the 
personal laser printer is upon us. 
Only a few years ago, when laser 
printers came on the scene, they 
carried eye-popping price tags that sent 
shivers up many a consumer’s spine. 
How times change. 

Hewlett-Packard introduced the first 
LaserJet printer in May 1984, and it set 
the standard for performance. The intro¬ 
ductions of the HP LaserJet Series II 
printer in March 1987, and the LaserJet 
Series III earlier this year, have further 
pushed the boundaries of price/perfor¬ 
mance. 

All the Series II-compatible laser 
printers in this roundup have list prices of 
less than $3000; some sell for under 
$2000 (take a look at some street prices, 
and you’ll be hooked). Yet they provide 
more sophisticated text and graphics pro¬ 
cessing than ever before. This range of 
performance has never been available at 
such a low cost. 

In the BYTE Lab, we’ve cut through a 
forest of features to give you an objective 
analysis of each printer. Our laser bench¬ 
marks put each printer through a rigor¬ 
ous suite of performance and compatibil¬ 
ity tests. Because each test is geared to a 


particular mix of applications, you can 
pick the right printer for your needs (see 
the text box “How to Use Our Laser 
Printer Test Results” on page 151). 

The Heart of the Beast 

A curious form of schizophrenia exists 
among laser printers. Manufacturers tout 
feaures that are unique to their models, 
but when it comes to the printer engine 
itself, there’s a marked similarity among 
the different brands. We examined 18 
laser printers (see table 1), but they rep¬ 
resent only six different printer engines: 
Canon, IBM, Kyocera Unison, Ricoh, 
Sharp, and TEC (Tokyo Electronics 
Corp.). Seven of the printers use the 
TEC engine, five use the Canon engine, 
three use the Sharp engine, and the 
others use different engines. 

As expected, printers that use the 
same power plant have much in common. 
Each engine type boasts specific design 
and performance advantages—enough so 
that you should select an engine before 
picking a particular model. 

One major difference among the dif¬ 
ferent brands is whether the engine uses 
separate optical photo coupler and toner 
cartridges, as do the TEC, Sharp, Kyo¬ 
cera Unison, and Ricoh engines, or an in¬ 
tegrated unit combining the OPC and 
toner in one, as do the Canon and IBM 
engines. (See the text box “Painting with 
Light” on page 142.) 

Separate cartridges require mainte¬ 
nance more often. For example, the 
Epson EPL-6000 uses the TEC engine 
and requires a new toner cartridge every 
1500 pages and a new OPC every 10,000 
pages. A new toner cartridge is relatively 
inexpensive (a TEC toner cartridge lists 
for $29), but be prepared for a potential 
mess. You should quickly vacuum up any 
spilled toner, or it could migrate through 
the printer engine, ruining the printing 
and possibly damaging the engine. An¬ 
other potential problem is that the OPC 
might be exposed to light during servic¬ 
ing; such exposure will reduce its ability 


to attract toner and degrade the quality of 
your printout. 

Integrated cartridges, such as those 
for the Canon engine—which is used in 
the Brother, HP LaserJet, NEC, and Star 
Micronics printers—give you conve¬ 
nience at a price. With these cartridges, 
you can print 3500 to 4000 pages before 
the machine runs out of toner. It’s a sim¬ 
ple matter to open the printer, pull out 
the old cartridge, and insert a new one. 
But when you throw away the old car¬ 
tridge, there may be plenty of life left in 
the OPC. (See the text box “To Refill or 
Not to Refill”on page 142.) 

Paper Handling 

Laser printers can be very fussy about 
the type of paper they receive. Printer 
manufacturers recommend 16- to 34- 
pound paper with a smooth surface. 
Paper specifically made for use with 
laser printers or photocopiers is excel¬ 
lent. We used photocopier paper for our 
benchmark tests. Laser printer printouts 
cost between 2 and 3.4 cents per page. 
Typical dot-matrix printouts cost 1 cent 
per page or less. (See the text box “Your 
Mileage May Vary” on page 154.) 

Be careful with preprinted forms or 
letterhead. When a page passes through 
the laser printer’s fuser assembly, the 
paper is heated to 392 °F (200 °C) for a 
tenth of a second to fuse toner to paper. 
Some of the inks used in raised letter¬ 
head can melt and gum up the fuser 
rollers. Some colored papers scorch or 
discolor. 

Feeding envelopes to a laser printer 
has always been a problem. You can man¬ 
ually feed the envelopes into any of these 
laser printers or use an optional envelope 
tray. Unfortunately, the trays are limited 
to 30 or 40 envelopes. Jams are a fact of 
life when you’re doing envelopes, be¬ 
cause they are thick and resist bending 
around the rollers and the OPCs inside 
the laser printers. Make sure that the ad¬ 
hesive used on the envelope flap and any 

continued 
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LaserJet Series II-Compatible Printers 


LASER PRINTERS 

Table i : As the following comparisons show , many laser printers selling for less than $3000 don 't force you to sacrifice speed or 

versatility. Most offer upgrade paths to at least 4.5 MB of memory and PostScript compatibility ( • 

=yes; 0=no). 


Standard features 









Model 

Brother 

Dataproducts Desktop Systems 

Epson 

Facit 

HP 

HP 

IBM Laser- 


HL-8e 

LZR 650 

EXO-2507 

EPL-6000 

P6060 

LaserJet IIP 

LaserJet III 

Printer 4019 

List price 

$2895 

$1695 

$1995 

$1899 

$1595 

$1495 

$2395 

$2395 

Engine manufacturer 

Canon 

Sharp 

TEC 

TEC 

TEC 

Canon 

Canon 

IBM 

Integrated or separate 
OPC/toner 









Integrated 

Separate 

Separate 

Separate 

Separate 

Integrated 

Integrated 

Integrated 

Rated speed 









(pages per minute) 

8 

6 

6 

6 

6 

4 

8 

10 

Operating noise 
level (aBa) 









50 

50 

52 

52 

52 

47 

42.9 

50 

Engine life (pages) 

180.000 

200,000 

300,000 

300,000 

300,000 

Indefinite 

Indefinite 

Indefinite 

Monthly duty 









cycle (pages) 

3000 

3000 

3000 

3000 

4000 

2500 

16.000 

20,000 

Standard memory 

1 MB 

512K bytes 

512K bytes 

512K bytes 

512K bytes 

512K bytes 

1 MB 

512K bytes 

Maximum memory 
Interface 

3 MB 

4.5 MB 

4.5 MB 

4.5 MB 

4.5 MB 

4 MB 

5 MB 

4 MB 

(P=Centromcs 

parallel) 

P. RS-232C 

P. RS-232C 

P, RS-232C, 

P. RS-232C 

P, RS-232C 

P, RS-232C, 

P, RS-232C, 

P. RS-232C 




RS422 



RS-422 

RS-422 


Dimensions (D.W.H) 

19 x 17.9 

14.2 x 13.4 

15.4 x 16.1 

15.4 x 16.1 

15.4 x 16.1 

24.9 x 13.8 

19 x 18 

20.5 x 14.2 

(in inches) 

x 9.1 

x 10.9 

x 8.3 

x 8.3 

x 8.25 

x 8 

x 8.5 

x 10.2 

Weight (lbs.) 

44 

33.5 

35.3 

36 

35.3 

22 

50 

336 

Power consumption 









(watts) 

900 

700 

600 

600 

600 

550 

870 

690 

Warranty 

1 year 

1 year 

1 year 

1 year 

1 year 

1 year 

1 year 

1 year 

Paper handling features 








Standard capacity 
tray 

Maximum capacity 

200 

250 

150 

150 

150 

50 

200 

200 

(with optional tray) 

200 

500 

150 

150 

440 

300 

200 

700 

Paper size handled 

Letter, legal 

Letter, legal. 

Letter, legal, 

Letter, legal. 

Letter. 

Letter, legal. 

Letter, legal, 

Letter, legal, 



A4.B5 

A4.B5 

A4.exec 

A4, B5 

A4, exec 

A4, exec. 

A4. B5 

Prints envelopes 

• 

• 

• 

• 

• 

• 

Optional 

• 

Prints labels 

• 

• 

• 

• 

• 

• 

• 

• 

Prints 









transparencies 

• 

• 

• 

• 

• 

• 

• 

• 

Output orientation 

Face down 

Face up 

Face down 

Face up 

Face up 

Face up 

Face up 

Face down 

Optional 

equipment 


or down 


or down 

or down 

or down 

or down 


Paper trays 

Paper, env 

Paper trays 

Epson emul. 

Paper, env. 

Paper trays. 

Paper trays 

Paper tray. 



trays 



trays, font 

font cart 


font cart. 






cart. 




Typographic features 

Resident typefaces 

5 

4 

6 

3 

3 

2 

4 

5 

Font cartridge slots 

2 

2 

2 

2 

2 

1 

2 

2 

Accepts HP font 









cartridges 

• 

O 

• 

• 

• 

• 

• 

O 

Emulation 

Epson FX 

• 

• 

Optional 

Optional 

O 

Optional 

Optional 

O 

IBM Proprinter 

• 

• 

Optional 

O 

Optional 

Optional 

Optional 

• 

Diablo 630 

• 

• 

Optional 

O 

O 

O 

O 

o 

HP 7475 plotter 

• 

O 

Software 

O 

O 

O 

• 

• 

PostScript 

O 

o 

Optional 

Optional 

O 

Optional 

Optional 

o 


preprinted return address will not melt 
when passing through the fuser. 

Printing transparencies and labels re¬ 
quires materials that are specifically de¬ 
signed for laser printers. Do not attempt 
to make substitutions. Both types of ma¬ 
terials must be able to withstand the heat 
from the fuser. 
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A Sure Cure for the Jaggies 

One of the problems with trying to pro¬ 
duce good-looking text and graphics on a 
laser printer are “jaggies,” the stair-step 
effect on some curves and lines. Jaggies 
result from breaking up an image into a 
fine grid (i.e., 300 dots per inch). All the 
printers we examined function at 300 


dpi. To get better quality and resolution, 
manufacturers could go to 600 dpi, but 
the cost for a more precise print engine 
and RAM for graphics would be prohibi¬ 
tive for most users. 

Hewlett-Packard found a way around 
this dilemma. The LaserJet Series III 
uses the company’s Resolution Enhance- 
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LASER PRINTERS 





Kyocera 

Mannesman 

NCR 

NEC 

Packard Belt 

PCPI Laser- 

Sharp 

Star Mlcronlcs 

TJ 

Toshiba 

F-1G0OA 

Tally MT 906 

6435 

Sllentwriter 2 

PB9500 

Image 1030 

JX-9500 

LaserPrin ter 8 

microLaser 

Page Laser6 

$2895 

$2195 

$2395 

$2695 

$2195 

$2295 

$1795 

$2799 

$1799 

$1549 

Kyocera Unison 

TEC 

TEC 

Canon 

TEC 

Ricoh 

Sharp 

Canon 

Sharp 

TEC 

Separate 

Separate 

Separate 

Integrated 

Separate 

Separate 

Separate 

Integrated 

Separate 

Separate 

i 10 

6 

6 

e 

6 

6 

6 

B 

6 

6 

55 

52 

52 

50 

52 

52 

50 

53 

50 

52 

indefinite 

300,000 

300,000 

300,000 

300,000 

180,000 

300,000 

300,000 

180,000 

300.000 

10,000 

4000 

5000 

5000 

4000 

3000 

3000 

3000 

3000 

4000 

512K bytes 

512K bytes 

512K bytes 

1 MB 

1.5MB 

512K bytes 

512K bytes 

1 MB 

5l2Kbyles 

512K bytes 

t.5 MB 

4.5MB 

4.5 MB 

5 MB 

4.5 MB 

SMB 

4.5 MB 

SMB 

4 5 MB 

4.5 MB 

P, RS 232C 

P, RS 2320 

P, RS-232C, 
flS-422 

P, RS-232C, 

AIM 

P, RS‘232C, 
RS422 

P, RS-232C 

P, RS 2320 

P, RS 232C 

AppleTalk, P, 
RS-232C, 
RS-422 

P, RS-232G 

17 7 x 169 

15 4 x 16 1 

15.4 x 35.4 

17.3 x 24 5 

15 4 x 16.1 

16 4 x 15 9 

14.2 x 13 4 

19 4 x 17,9 

14 2 x 13 4 

15.4 x 16.1 

x 12.6 

x 8.3 

x 8.3 

x 11 A 

x 8.3 

x 8.2 

x 10.5 

x 86 

x 10 9 

x 83 

57.3 

35 

36 

49 

35.3 

36 

335 

45 

33,5 

35 

950 

600 

1000 

870 

600 

1000 

700 

600 

700 

600 

90 days 

1 year 

90 days 

1 year or 
60,000 pages 

1 year 

90 days 

i year 

1 year 

1 year 

1 yeai 

250 

150 

150 

200 

150 

150 

250 

200 

250 

150 

250 

400 

150 

200 

150 

400 

500 

200 

500 

150 

Letter 

Letter, legal. 
A4. B5 

Letter, legal, 
A4. A5.B4 

Letter, legal 

Letter, legal, 
A4. B5 

Letter, legal, 
A4, A5 

Letter, legal, 
A4, B5 

Letter, legal, 
A4, B5 

Letter, legal, 
A4. B5 

Letter, legal, 

A4. B5 

• 

• 

• 

• 

• 

• 

• 

• 

* 

• 

• 

* 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

m 

• 

• 

Face down 

Face up 
or down 

Face up 
or down 

Face up 
or down 

Face up 
or down 

Face up 
or down 

Face up 
or down 

Face up 
or down 

Face up 
ord down 

Face down 

Paper trays 

Paper trays, 
printer emul, 

Font cart., 
printer emu! 

Paper trays, 
font cart. 

Font cart,, 
printer emul, 

Paper trays, 
font cart. 

Paper trays, 
font cart. 

Paper trays, 
font cart, 

Paper and env 
trays, font cart., 
printer emul, 
serial board 

Paper trays 

6 

3 

3 

3 

3 

4 

3 

4 

4 

4 

2 

2 

2 

2 

2 

1 

2 

2 

2 

2 

O 

O 

• 

O 

• 

o 

O 

O 

O 

• 

• 

Optional 

Opt. cart. 

O 

Optional 

• 

m 

• 

Optional 

O 

O 

Optional 

Opt cart 

O 

Optional 

• 

m 

% 

O 

« 

• 

O 

• 

O 

Optional 

• 

m 

m 

Optional 

o 

o 

O 

Opt. cart 

o 

O 

• 

0 

o 

O 

o 

PreScnbe 

language 

Optional 

O 

o 

o 

Optional 

o 

Opt. board 

Optional 

0 


ment (RE) technology to improve the vi¬ 
sual quality of its output, RE smoothes 
edges and produces sharper points and 
line intersections (see figure 1). It does 
this by adjusting the size and position of 
the individual dots in relation to each 
other. The print engine is still limited to 
300 dpi, but text and graphics look 


slightly sharper. 

Hewlett-Packard incorporated the RE 
circuitry into an application-specific IC 
in the controller electronics. The circuit¬ 
ry intercepts and stores a 6-dot-high by 
2560-dot-wide section of the page. It ex¬ 
amines the relative position of each dot to 
its 49 neighbors. The circuitry uses pat¬ 


tern recognition to identify any problem 
areas, and then it uses pulse-width mod¬ 
ulation to control the laser beam, RE ad¬ 
justs dot positions in a horizontal line by 
controlling the on/off timing of the laser 
beam; the technology adjusts the dot size 
by controlling the beam's intensity, 

continued 
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Figure 1: Hewlett- 
Packard \s Resolution 
Enhancement (RE) 
technology smoothes out 
jagged curves. The sample 
output at top was printed on a 
LaserJet Series III with RE 
disabled. The bottom output 
is from the same printer 
with RE turned on. Both 
samples are enlarged 800 
percent. 



Painting with Light 


A laser printer engine emulates pho¬ 
tocopier technology. But where a 
copier uses a bright light, laser printers 
use a low-power, solid-state laser. 

A multisided, rotating mirror reflects 
the laser beam to project an image onto 
an electrically charged, photosensitive 
drum (also called an optical photo cou¬ 
pler, or OPC). As it sweeps across the 
rotating drum, the laser beam rapidly 
flickers on and off to paint the individ¬ 
ual dots of the 300-dot-pcr-inch image. 
The charged drum attracts the toner to 


the areas that have been painted by the 
laser beam. 

As a page of paper passes through the 
printer, it also receives an electrical 
charge. When the paper rolls against the 
drum, the toner image is transferred to 
the paper. The paper then passes 
through the fuser assembly, and it’s 
there that heat and pressure melt the 
toner to make a permanent image on the 
paper. The paper then passes through 
the output rollers and lands in the output 
tray. 


The RE circuitry’s print quality im¬ 
provement is subtle. With normal-size 
text in business correspondence, you 
wouldn’t see an obvious difference be¬ 
tween the older Series II and the new 
Series III. Only when we viewed the out¬ 
put with an eight-power loupe did we de¬ 
tect any differences (see figure 2 for a 
comparison of representative output 
from each of the engines we tested). 

Port of Call 

Because laser printers are relatively ex¬ 
pensive compared to other forms of 
printer technology, many buyers use 
them on LANs or with printer-sharing 
devices. Most laser printers offer the op¬ 
tion of different types of serial and paral¬ 
lel port connections. 

Standard Centronics parallel ports let 
you position your printer up to 15 feet 
away from your computer. This distance 
also applies to any manual or electronic 
switching boxes, or other printer-sharing 
devices. An RS-232C serial connection 
allows for longer cable runs, up to 50 feet 
long. Another serial connector option is 
the RS-422A; this allows a higher data 
throughput and cable runs of up to 4000 
feet. If you are using a Mac, several laser 
printers offer optional AppleTalk con¬ 
nectors with a maximum cable run of 
1000 to 3000 feet, depending on your 
Mac’s AppleTalk configuration. 

We don’t recommend manual switch 
boxes for laser printers. To switch to an¬ 
other host computer safely, you must 
switch all the lines simultaneously. Man¬ 
ual switches, depending on their design, 
make connections sequentially. This 
means that some data and ground lines 
may be left unconnected for a fraction of 
a second, which can damage the interfac¬ 
ing chips in the laser printer’s controller 
electronics. 

The NEC Silentwriter 2 offers the un¬ 
usual feature of permitting two host com¬ 
puters to share the printer by connecting 
one host to the parallel port and the other 
host to the serial port. The printer can 
automatically handle data from both 
ports. 

Fun with Fonts 

A laser printer accepts three kinds of 
fonts: resident, or internal fonts; car¬ 
tridge fonts; and downloadable, or 
“soft” fonts. Internal fonts come pack¬ 
aged with the printer; they are perma¬ 
nently stored in the printer’s ROM. Car¬ 
tridge fonts are ROM fonts that you buy 
separately. The cartridge, or “font 
card,” plugs into a port on your printer. 
Soft fonts reside on a hard disk and are 

continued 


To Refill or Not to Refill 


A n entire industry has sprung up to 
refill used Canon toner cartridges. 
Refilled cartridges, on average, cost 
half the price of new cartridges. The 
drawback is that you may not know how 
many times a cartridge has been re¬ 
filled. It could be recycled until the op¬ 
tical photo coupler (OPC) develops de¬ 
fects that begin to show in the printout. 

Refillable, integrated cartridges are 
now available. For example, Pelikan 
sells integrated cartridges with four 
toner refills, good for 12,000 pages. 
They can be substituted for some of the 
older Canon cartridges. (Pelikan is 
based in Derry, PA, at (800) 288-6637.) 
But most laser printer manufacturers 


discourage the use of refilled car¬ 
tridges. Manufacturers claim that their 
cartridges are not built for reuse; seals 
on a reused cartridge could fail from 
heat stress and spread toner throughout 
the printer engine. Also, the OPC has 
only a limited life if you want the maxi¬ 
mum quality in your printout. Reusing a 
cartridge could void your warranty. 

We concur with these warnings. But 
if you must refill your cartridges, fol¬ 
low these precautions. Deal with a repu¬ 
table company, mark your cartridges, 
and insist that you receive only your car¬ 
tridges back. That’s the only way to as¬ 
sure that your cartridge hasn’t been re¬ 
filled more than four times. 
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I am not a number, I 
I am not a number, I am a fr 
I am not a number, I am a f 


Canon 






SiXS HUB 



[ 


I am not a number, I 
I am not a number, I am a fr 
I am not a number, I am a f 

IBM 



I am not a number, I 
I am not a number, I am a fr 
i am not a number, I am a f 


TEC 



I am not a number, I 
I am not a number, I am a fr 
I am not a number, I am a f 


Ricoh 



I am not a number, I 
I am not a number, I am a fr 
I am not a number, I am a f 

Sharp 



I am not a number, I 
I am not a number, I am a fr 
I am not a number, I am a f 

Kyocera Unison 


Figure 2; A sample printout from each printer engine covered in this product focus. The engines varied little in print quality, 
although the Ricoh engine's output lacked the sharpness of the other five samples. 
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YOU 

NEED 

ONE 

OF 

THESE. 


■ IBM® LaserPrinter Cards. 
Intercon has font cards for 
the/VEW IBM 4Q19 
LaserPrinters with your 
specified fonts, logos 
and signatures. 

■ Intercoms standard 
cartridges support 
WordPerfect® 5.0/5.1; 
MS-Word* 5.0; Word 
for Windows®; AMI®, 
Multi Mate® Adv. 4.0; 
and other popular 
packages. 

■ “PERFECT”: 

The cartridge for 
WordPerfect" 5.0/5.1. 
Century (like School¬ 
book) and Swiss (like 
Helvetica) 6 to 30 
point. For all HP. $349. 


To improve your 
document's appearance. 

To create your letter¬ 
head. To persuade 
others of your ideas. 

To add impact to 
your proposals. 

That's what an 
Intercon font 
cartridge can do 
for you. Simply. 

Affordably. Without 
adding memory to 
your printer. Without 
waiting for down¬ 
loading. Without 
taking any disk 
space. 

Vary type size small 
to LARGE. Symbols 
for commercial, legal, 
mathematical, and 
linguistic documents. 

■ Need custom tailoring? 

Add your logo or signatures to 
a standard cartridge. Think 
about your cost savings in 
letterhead! Need specific fonts 
or point sizes? Intercon can 
design a cartridge to meet 
your exact specifications. 

Intercon's font cartridges 
operate in the HP® Plus, 500, 

II, IIP, IID, and III; Canon LBP 
811; Epson® EPL 6000, 

Toshiba® PageLaser 6, 

Brother® HL8e, and AT&T® 593 
laser printers. 


■ PRO-UP: Mix of fixed pitch 
and proportional. Century, 
Swiss, Letter Gothic, Presenta¬ 
tion and Prestige. Six to 30 
point. Ideal for HP IIP, IID 

and III. $249. 

■ PHONT+: Designed for 
Epson, Toshiba, Brother and 
AT&T. Swiss, Dutch (like Times 
Roman), Letter Gothic, 
Presentation and Prestige. Six 
to 20 point $349. 


See us at PC EXPO Booth *1179. 


mTERCon 


1370 Winten Road South, Rochester, New York H616 
Fof immediate service: 1-800-422-3880 
Fax: (716} 473-4387 ■ Before you make ANY font 
decision, catt us TOLLFREE. NO High pressure-just answers. 

Authorized Intercon dealers: ■ The ASCII Group Network 

■ Concept Automation-DC area ■ Laser Save-Freehold, NJ." Boston Tech.-Auslralia/N.Z. 


DEALER INQUIRIES INVITED. 


Other produd names Frereh are tor IdanElflcaSan purposes only and a/e trademarks aF their respective companies. 


downloaded to the printer's RAM when 
needed. 

For most needs, the internal fonts are 
barely sufficient. Most users will also 
want the fonts available in their word pro¬ 
cessor program* and they will invest in 
software fonts or font cartridges. If 
you’re doing desktop publishing, trying 
to match previously used fonts, or trying 
to achieve a specific 'look/ 1 then a good 
selection of optional fonts becomes im¬ 
portant. 

Many manufacturers inflate the num¬ 
ber of fonts available in their laser 
printers by counting every font and then 
multiplying by portrait- and landscape¬ 
mode options, the different sizes for each 
font, and font sets for every printer emu¬ 
lation. For example, by counting portrait 
and landscape modes and other vari¬ 
ables, Kyocera Unison claims 79 fonts 
for its F-1000A laser printer, although 
only six different typefaces are repre¬ 
sented. For a fair comparison, you 
should count only the specific type styles 
available internally in each laser printer. 

Some printers do not accept HP font 
cartridges, opting for their own font car¬ 
tridges or cards. Such a policy can lock 
you into a vendor’s product line. If you 
get the fonts you need up front, you’ll be 
all right. 

Soft fonts are readily available from 
commercial sources and from BBSes. 
All 18 printers that we reviewed will ac¬ 
cept HP soft fonts, since they are all HP 
Printer Control Language (PCL) com¬ 
patible. Soft fonts may seem like a dream 
until you start using them. You will soon 
notice them stealing precious RAM from 
your printer as well as consuming gobs of 
space on your hard disk drive. 

Buyer Beware 

While all these printers tout software 
compatibility with the original Series II, 
that doesn't make them clones. Consid¬ 
erable hardware differences exist even 
when printers have the same engine. 
Keep that in mind when you buy, espe¬ 
cially if you use mail-order sources. 
Make sure your source also sells toner 
and other supplies. Consider what up¬ 
grades you expect to make. Some ven¬ 
dors, for instance, are shipping Post¬ 
Script boards now, while others may 
never give you PostScript compatibility. 

Even if vendors can meet your future 
needs, you will pay a premium if you are 
isolated from other sources. You can't 
count on a flurry of third-party develop¬ 
ment for primers out of the mainstream. 
The HP printers attract many third-party 
hardware and software developers, and 

continued 
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Ten Ports to Automatically 

Share Printers, etc. 

...Fast ; Easy and Inexpensive 

... - 



• Ten Channels: four parallel and six serial, all can be 
software configured as either input or output; automatic 
conversion from parallel to serial, serial to parallel, or serial to 
serial parameters; automatic switching and queuing of jobs 

• 115,200 bps: our software allows virtually all PC 
applications to send data serially to the SL twelve times faster 
than normal 9,600 bps serial 

• PC to PC Serial File Transfer Utility: available free 

• Pop-up Menu via Hotkeys: keyboard selection of 
printers, macros and many other control functions 

• Simple Installation: just plug in the cables and run the 
menu-driven installation software for the Pop-up Menu 

• User Upgradable Memory: from 0 to 4MB buffer 


$495 with 256 kb 
$675 with 1MB 

Also works great with LANs! 


PC Magazine [July 1989, Page 263]: 

“ The Buffalo SL peripheral sharing device Is simple enough 
to use immediately yet sufficiently flexible to form the 
center of a fairly complex network. It’s a good choice..." 


The SL Saves Money By Sharing Resources 

Using the SL™ is the inexpensive way to let everyone share lasers, printers, 
plotters and modems. Greater access by more users reduces unproductive 
idle time and the need to purchase more of these expensive peripherals. An 
SL with memory improves PC productivity by allowing ail users to 
simultaneously send their print jobs and quickly release their PCs to continue 
working. The SL is an alternative to a LAM at a fraction of the cost. 






Smaller Switches 


All Parallel Ports 

AS-41 4 inputs to 1 
output automatic 
switch without any 
buffer for only $200. 

XE 2 automatic 
inputs to 2 electronic 
switch-selectable 
outputs from 256KB 
up to 2MB buffer, 
from $250 to $450, 


45 Day Money Back Guarantee 

CALL TOLL FREE TODAY 

(800) 345-2356 

Buffalo Products, Inc. 
2805 19th St. SE 
Salem, OR 97302 
(503) 585-3414 
FAX (503) 585-4505 
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Gradual Improvements. 


Take i minute to think abcwi improving your present 
system instead of buying * new one. WAT interface 
products lei you share one; printer by up to four: 

They lei you keep on; working while yon 
' wgrimiisg «*d jh*y ihe%; ^s^e-miiEuiffltf ^fteon 
from breaking down by lightning; strokes. 

m for *fafc.W&T eaUtoy. tbek you 
can decide whether to order thrmigh your dealer (if 
you Eke to get everything from the same source}-, or 
to order directly from WAT Products Oor products 
I are; s»; e§| y to us* ihat*: :tf:need any ta&d&aJ 
support, we can give it to you over the phone. 


You can test any 
product for 14 days , 
r*Lum it for any 
: icaJHHi and pay onJ y 
• $6 mattteking fee 
per item. 



SvslETn faslallalion 

RS232 lines can go up to about 50f*ct, Centronics 
lines up to about 15fcct. For further distances you 
need line driven. Be sure to use isolated ones to avoid 
problems with voltage drops and distant lightning. We 
manufacture driven and isolators with up to 50.000 


volts isolation. No one else does. 

#20001, Craamniw line driver 1 kV 4 KBy* 11 89 

#80001, RS232 line driw lkV 1229 

#80060, R S 23 2 line driver 50kV 1319 

#88001, RS232 LuJaloi lkV 1129 

#88060, RS232 iadaior 50kV 1149 


Portable Data Buffers with battery 

Instrument readings, drilling templates, programs - 

you can transport all kinds of data in a small box. 


# 22031. Catfrtnk* 32K. 1149 

# 22127, Ccmraiita 128K $319 

««8031.RS232 32X 3229 

# 88127, RS232 I28K 1319 


Computers tan run up In 95% faster 
Your computer is forced to run with the brakes on 
because standard printer and plotter buffers are far too 
small. If you print alot a printer buffer can accelerate 
your system by up to 95% and anyoie can plug h in 


within a Few seconds. 

I 22D64, Ccntnwiica 64 K 1149 

I 22256, CeDirunia 256K 1229 

9 22102, Centimes J024K 1589 

188128, RS232 128K 1229 

188512, R5232 512X 1319 


The Ideal T-swltch la the one you don’t notice at all 

Now there is a fully electronic automatic T-Switch 
that lets you share one printer between two or four 
computers. It does not need any operation and not 
even a power supply. 

# 25210, Ccntronkc, 2 PCs share 1 primer 1 99 

i 25*10, CenUmic*, 4 PC* share 1 primer If 89 


Lifestyle._Warkslvk? 

Remember when you could walk into a place of 
business and immediately recognize what was being 
done there? People loved their job and surrounded 
themselves with professionally-related artistic works. 
Thanks to W&T, this is again possible. We hive 
commissioned West German artists to design artwork 
based on the PC-Codctable (order #17750), and part of 
the MS-DOS command set (order #17760}. Computer 
professionals will find these prints to be both practical, 
and beautiful to display. Either prim (approx. 20" by 
2S" in size) can be hanging in your office for 129-00. 
If you with to surround yourself, both prints can be 
purchased together for as little as 150.00. 


To order by mail add 16 shipping and handling. FL 
resident add 6% sales Ux. MSDOS is a trademark of 
Coip., IBM is atrtflemark ttf IBM Corp. 

Wc * . * '' ^ 


MT F*. ffoofc’ 

^ Tela. 5184500 


7-52;1Si H»« fOl) 681500 
RltoToc (09) 

mcvtwh 1-900R4B Ml Mcttttt* r __ 


WAT Products Corp. 
P.O.Box 39559 
R.Lauderdals, FL 33339 

Phon*: 1 *800*628*2086 
FiX : 1-305-491-5923 
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the IBM LaserPrmter, if it catches on, 
will also spawn third-party support. 

For many of these printers, you will 
have to rely on the vendor for hardware 
upgrades, font cards, and even printer 
expendables like toner. So make sure 
that your future needs are available now 
or, at the very least, in the works. 

That Physical Presence 

The dimensions that we list in table 1 de¬ 
scribe the printers as they come out of t he 
shipping box. In full regalia, with paper 
trays extended and any optional paper 
cartridges installed, these printers can 
have a very large footprint. Before you 
select a spot on your desk for that printer, 
make sure you know how much room is 
required. And remember that laser 
printers are air-cooled machines that re¬ 
quire some breathing room to function 
properly. Do not position them flush 
against a wall. 

All 18 laser printers produced approx¬ 
imately 42 to 55 adjusted decibels of 
noise while operating. Their sounds 
range from a low-pitched hum to a 
whine, both of which we found accep¬ 
table; this is, of course, a matter of per¬ 
sonal preference. The average 24-pin 
printer, by comparison, produces from 
63 to 75 dBa of noise with a higher pitch, 

A Lap.se in Memory 
Finally, don’t short-sell memory—the 
more, the better. Four of these printers 
double the usual installed memory to 1 
megabyte. The Packard Bell PB9500 in¬ 
cludes 1.5 MB standard. In these graphi¬ 
cal days, 512K bytes of memory prob- 
ably won't suffice. Since a laser printer 
must process a full page before printing 
it, there aren't many ways around a mem¬ 
ory shortage. If you want to print a full- 
page, 300-dpi graphic, and your printer 
stocks only 512K bytes of RAM, you'll 
have to generate a smaller graph ic or set¬ 
tle for 150 dpi. Also, be wary of maxi¬ 
mum memory limitations. As your print 
jobs become more complex, your mem¬ 
ory requirements will increase. The 
Brother HL-8e can take only 3 MB of 
memory, while the Kyocera Unison F- 
1000A is restricted to 1.5 MB. Your 
print jobs may fit within 512K bytes for 
now, but if you ever require more than 
1.5 MB, you'll have no upgrade path. 

Once you start using software fonts, 
your memory requirements skyrocket. 
To keep downloaded fonts in the printer 
memory, you'll need a minimum of 2 
MB. If you are planning on doing desk¬ 
top publishing, you should stock a 
healthy supply of RAM right from the 
beginning. 



HP LaserJet III 


Canon Cadre 

The original HP LaserJet Series II 
contained the venerable Canon engine. It 
was a good choice. The printers with 
Canon engines—the HP LaserJet Series 
III, the Brother HL-8e, the NEC Si¬ 
lent writer 2, and the Star Mieronies La¬ 
serPrmter 8—closely resemble the La¬ 
serJet Series II. They are big and heavy, 
and rugged and dependable. These five 
printers wilt take up a lot of desk space. 
They are not as lean and streamlined as 
some of the other models, but they are 
built to last. Even their paper trays have a 
more rugged feel about them, sliding 
snugly into the front of the printer. These 
printers will probably hold up better than 
most in a multiuser environment. 

The printers with Canon engines also 
offer greater convenience to the user. We 
found them much easier to install and 
maintain than the other primers. You 
simply slip the cartridge under the hood, 
and you're ready to print. As usual, 
greater convenience translates into great¬ 
er cost. Generally, the Canon printers 
cost a bit more. On top of that, you’ll pay 
more for the expendable cartridges. 
When the toner is spent, you can either 
throw out the entire cartridge, drum, and 
toner or take your chances refilling it, a 
practice that both we and HP discourage. 

All the Canon models performed 
within a predicted range, with the Broth¬ 
er HL-8e posting the best overall num¬ 
bers (see table 2). However, the Canon 
models did not significantly outperform 
our baseline machine, the HP LaserJet 
Series II. We also found little difference 
in the quality of the printouts. Even the 
LaserJet Series III, with its RE technol¬ 
ogy, did not stand out from the crowd. 

Given the uncanny similarity of the 
Canon-engine printers, the HP models 
remain obvious choices. They're cheap, 
compatible by definition, and sure to be 

continued 
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We put 25 font cartridges in one 
because the perfect printer is just a dream. 



*VHBDaa o! 15 Cartridges in Ow 1 we compatil^ urth HP Usenet Series II. W. HD md HI, 

<0 Copyright 1WD Farific Data Pmduris, Inc LaserJet Senes II. Ill’ IIL> and Series tU ace registered trademarks of Hewlett-Packard- AF5,25 Cartrid^ m Dine! iind 
Headlines irt 4 Cartridge *lt trademarks <tf EWiftf Data Firedurt*. Inc All Other company and prudmrt rulme?. an? trademarks erf I he company or mFUJufadurer respectively. 


T J et's face it. There hasn't been 
a printer built that has all the fonts 
you need. Which is why we created 
25 Cartridges in One! 

It has fonts from 25 Hewlett- 
Packard cartridges, saving you hun¬ 
dreds of dollars. You get 172 fonts and 
symbol sets such as Prestige Elite, 

Tms Rmn style and Helv style types. 
And our 3.6 pt AFS typeface so you 
can print full Lotus and Excel work¬ 
sheets. Plus 69 international fonts. 

Just plug 25 Cartridges in One! 
into your LaserJet*. It's compatible 
with virtually all major won! 
processing software. And even works 
with our Headlines in a Cartridge 
product offering 14-48 pt fonts. 

25 Cartridges in One! can help 
make your dream of the perfect 
printer a reality. To learn more, call 
or write: Pacific Data Products, 

9125 Rehco Rd., San Diego, CA 92121, 
(619) 552-0880. Fax (619) 552-0889. 



PACIFIC 

DATA PRODUCTS 
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supported- In fact, if you like the conve¬ 
nience and rugged ness of the Canon en¬ 
gine, you might even keep a keen eye 
open for a good used Series II. A proven 
workhorse, the HP LaserJet Series II has 
stood up well over time. (For a review of 
the HP LaserJet IIP, a $1495 laser 
printer built on a similar Canon engine, 
see ‘The LaserJet IIP: Inexpensive, Not 
Cheap/' February BYTE,) 



Mannesman Tally MT 906 


All in One Basket 

TEC manufactures the most common en¬ 
gine in this printer roundup. The TEC 
engine has one big advantage over the 
Canon engine: separate toner. When a 
TEC printer runs out, you replace only 
the toner cartridge—a significant savings 
over the long haul. Also, we found that 
the printers with TEC engines—the 
Desktop Printer EXO2507, the Epson 
EPL-60OQ, the Facit P6060, the Mannes¬ 
man Tally MT 906, the NCR 6435, the 
Packard Bell PB9500, and the Toshiba 
PageLaser6—were generally cheaper 
than models with the Canon engine or 
those with proprietary engines. 

The TEC models print at a rated speed 
of 6 pages per minute, slower than the 
average Canon printer at 8 ppm. Because 
the TEC engine comes in a wider variety 
of models, components are not always in¬ 
terchangeable. We could easily transfer a 
Canon cartridge from one Canon engine 
to the next. This was less true with the 
TEC engines. 

Canon cartridges are readily available 
from many sources. If you choose a 
model that accepts the same cartridge as 
that of the Series II, you will never have 
to worry about finding the right replace¬ 
ment. But you’d better make sure that the 
expendable supplies will be available for 
your particular TEC engine through mail 
order and other avenues. 


We found that the TEC models did not 
handle paper as well as those that used 
the Canon engine. The paper trays were 
more fragile and did not slide into the 
printer as smoothly. The trays have tabs 
protruding from each side. These tabs fit 
into slots on the side of the printer and 
snap into place. We could not easily de¬ 
tect a good solid click when the tray was 
properly seated. In addition, the trays ex¬ 
tend out from the side of the printer, add¬ 
ing to its footprint. We also noted more 
paper jams using these trays . 

One pleasant surprise among the 
printers packing TEC engines was the 
Mannesman Tally MT 906. It proves that 
a printer need not be saddled with the 
performance limitations of its engine. 
While the first-page-output test times 
were consistent for all the TEC printers, 
the MT 906 performed the short memo 
test a good half-minute faster than any of 
the other TEC models. On the text-and- 
graphics test, the MT 906 showed just 
how significant powerful processing can 
be. It ran the test a full 13 minutes faster 
than the nearest TEC competitor. The 
other TEC models posted an average 
graphics throughput of 3800 bytes per 
second or so. The MT 906, meanwhile, 
screeched by them all at a dizzying rate 
of 15,594 bytes per second. If you like 
the TEC engine, you’ll look long and 
hard to beat the MT 906. 



Tl microLaser 


A Fitting Footprint 

The laser printers designed around the 
Sharp print engine are wonderfully com¬ 
pact, with footprints any desk jockey 
would love. We tested three of them: the 
Dataproducts LZR 650, the Sharp JX- 
9500, and the Texas Instruments micro¬ 
Laser, They all have paper trays conve¬ 
niently tucked into a shelf at the bottom 
of the printer. The trays slide all the way 
into the printer, so you need not consider 
a protruding paper tray when clearing 
desk space for your printer. Again, parts 
are not interchangeable from one Sharp 
engine to another. We tried to place the 
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BY THE NUMBERS 


Table 2: Benchmark lest results in seconds except graphics throughput, which 
is in bytes per second for the laser printers to generate text, combined text and 
graphics, and HPGL files (N/A = not applicable)* 

First Short Text-and- Graphics Long 


Printer 

page 

memo 

graphics 

throughput 

document 

HPGL 

Brother HL-8e 

19 

290 

575 

9962 

1152 

705 

Dataproducts LZR 650 

19 

395 

1555 

3065 

1238 

N/A 

Desktop Printer 

EXO-2507 

24 

421 

1298 

3056 

1371 

800 

Epson EPL-6000 

26 

425 

1310 

3736 

1492 

N/A 

Facit P6060 

24 

423 

1298 

3815 

1467 

N/A 

HP LaserJet Series 11 

20 

316 

724 

8341 

1034 

N/A 

HP LaserJet Series III 

19 

307 

619 

9693 

1017 

459 

IBM LaserPrlnter 4019 

21 

313 

829 

11.208 

844 

669 

Kyocera Unison 

F-1000A 

17 

290 

807 

5517 

1300 

N/A 

Mannesman Tally 

MT 906 

25 

382 

473 

15,594 

1298 

N/A 

NCR 6435 

24 

432 

1369 

3482 

1749 

N/A 

NEC SI lent writer 2 

21 

339 

721 

12,809 

968 

N/A 

Packard Bell PB9500 

25 

425 

1298 

3815 

1467 

N/A 

PCPI Laser Image 1030 

24 

410 

1035 

2134 

1498 

291 

Sharp JX-9500 

18 

336 

1138 

4269 

1252 

N/A 

Star Micronics 
LaserPrlnter 8 

20 

315 

641 

8539 

1022 

N/A 

Tl microLaser 

17 

293 

981 

10,549 

1195 

N/A 

Toshiba Page Lasers 

24 

423 

1276 

3815 

1498 

N/A 
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Your Laser Printer Needs A Super IQ. The IQ 

Engineering Super Cartridge 2 adds value to the 
HP LaserJet IIP, quality to the HP LaserJet Series II and 
speed to HP LaserJet III printers. 

Your Best Deal On A IIP. You know that for less than 
a thousand dollars, you can have your own laser 
printer. But it has only three fonts, Courier, Courier, 
and something like Courier. Add a Super Cartridge 2 
and get 17 typefaces in every size your software 
allows—from 4 to 30 points! Smart money says there's 
no better buy. 

Quality Fonts For The Series II. Your series II printer 
is not obsolete, if you recycle with a Super Cartridge 2. 
You'll get every size of Tms Rmn and Helv in common 
use. Each font is designed for optimum resolution 
without need for enhancement algorithms. Chances 
are, a smart upgrade is all you need. 

Speed For The LaserJet III. Why give up speed to 
get all the fonts you need? The Super Cartridge 2 
snaps into the HP LaserJet III printer to deliver every 
ordinary font at full hardware speed and highest 


resolution. Try a test—you'll see the difference. 
Nobody's slow with a Super IQ. 

Our 17-page guide reveals everything you need to 
know about font accessories. There's a Super Cartridge 
for every HP LaserJet printer and many compatibles, 
priced from $399 to $799. And compatibility with 
all the software programs you'd expect (including 
WordPerfect and many others). 

Ask Us Today. We'll explain how we got the experts to 
agree. (Even the infamous John 
Dvorak). And we'll help you find a 
dealer with a Super IQ. So every 
printer will be as smart as it should 
be. Before you buy a font car¬ 
tridge, listen to what the critics 
say about IQ Engineering. 


Call For A Free Guide 
1-800-765 FONT 

(1-800-765-3668) 

Canada: 1-800-663-61S7 


IQ ENGINEERING 



W. Germany: 02161/65980 or 06172/459094 * France: (1) 40 26.22.32 ■ The Netherlands: 070-907051 - United Kingdom: (0) 665 5650 - Switzerland: 042-362040 
Hong Kong: 5-8400336 “ Malaysia: 3-2482900 ■ Australia: (02) 819-6811 ■ New Zealand: 4-4990967 * US. A.: (408) 733-1161 
Super Cartridges, Super Cartridge WP, SuperCartridge, IQEand IQ Engineering are trademarks of EQ Engineering. Other products are trademarks ol their respective holders. 

Circle 125 on Reader Service Card (DEALERS: 126) 
























PRODUCT FOCUS 


LaserJet Series II-Compatible Printers 


BYTE BENCHMARK INDEXES 
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□ First-page output □ Short memo test □ Text-and-graphics test □ Graphics throughput 


Figure 3: The Text Index combines two tests , the first-page output test and ike short memo rest. Use this index if your 
applications tend to be small, textual print jobs (e.g. t memos, letters, and simple spreadsheets). The Graphics Index combines 
the text-and-graphics test and the graphics throughput test. Use this index if your applications include heavy-duty graphical 
elements—newsletters, flyers, complex spreadsheets, and scanned images. Use the Long Document Index if your print jobs tend 
to be many pages of pure text, in all cases, long bars indicate superior performance . 


TI drum and toner into the JX-9500, but 
the printer would not accept them. 

The Sharp models are inexpensive, 
and they perform a bit faster than the 
average TEC engine, despite sharing the 
same 6-ppm rating. The TI microLaser 
was the top performer of the printers 
with Sharp engines. Unfortunately, the 
microLaser did not pass our HP-PCL 
compatibility test. An escape sequence 
within our PCL file included a space. 
Hewlett-Packard considers this a bad 
programming practice, but all the other 
printers, including the Series H T ignored 


the space. The microLaser choked on the 
extra space and would not properly re¬ 
spond to the command. An engineer 
from TI acknowledged the problem and 
said a new set of ROMs will fix it. 

Ironically, the microLaser suffers 
from being too compatible. It adheres to 
the PCL standard more closely than the 
LaserJet Series II does. The microLaser 
printed all our other documents without 
a hitch. It’s a fine printer. Don’t be dis¬ 
suaded by the compatibility quirk; it will 
probably be fixed by the time you read 
this. 



IBM LaserPrinter 4019 
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PRODUCT FOCUS 


LONG DOCUMENT 
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An Engine Like No Other 

Two of the printers employ proprietary 
engines. IBM, as usual, went its own way 
with the LaserPrinter 4019, which uses 
an engine that boasts a full 10-ppm rat¬ 
ing. The faster engi ne boosted the 4019 's 
performance on the long-document test 
above all the others. There's a catch, 
though. Our model kept jamming paper. 
Obviously, this will slow down your 
print jobs considerably. At one point, the 
4019 absolutely mutilated a piece of 
paper, leaving shreds of it in the paper 
path. It took us some time to pick the 


LaserJet Series II-Compatible Printers 


How to Use Our 
Laser Printer Test Results 


T he commandment we preach for 
every purchasing decision—Know 
Thy Application—is especially valid 
when evaluating laser printers. Once 
you decide how youTe going to use your 
printer, check our benchmark tests to 
determine the right model for you. 

You can't simply pick a printer with 
the highest page-per-minute rating and 
expect the fastest output. That may be 
true for pure text, but once you include 
graphics, the engine speed becomes less 
consequential. The fastest graphics 
printer usually boasts the richest pro* 
cessing power. The bulk of time passes 
when the printer processes and down¬ 
loads the graphic, while a page of text 
prints as fast as the engine allows. A 
mixture of print jobs might favor a third 
printer with an optimal complement of 
features and speed- 
All our tests were designed for a 
Hewlett-Packard LaserJet Series II- 
compatible printer with 512K bytes of 
RAM. We ran a total of seven tests on 
17 printers plus the original Series 11, 
our baseline machine. We printed each 
test document from the DOS command 
line using the copy /b filename lptl: 
syntax. The graphs are indexed to a La¬ 
serJet Series II, so the longest bars re¬ 
veal superior performance. 

In the Text Index (see figure 3), we 
combined the first-page output test and 
the short memo test. If your shop runs a 
lot of small documents, pay particular at¬ 
tention to the Text Index. We also in¬ 
cluded some minor graphics (e.g., 
scanned letterhead). The first-page out¬ 
put test times how tong it takes to generate 
a single page from command-line input to 


page ejection. The short memo test in¬ 
cludes a single-page textual spreadsheet, 
a two-page memo, two letters with 
scanned letterhead, and 10 one-page 
memos. We timed each document sepa¬ 
rately. After one document was pro¬ 
cessed and ejected, we suspended timing 
until the printer's motor wound down. 
Then we sent the next document. 

If you do heavy-duty graphics— 
newsletters, flyers, page layout—then 
you should focus on the text-and-graph¬ 
ics test and the graphics throughput 
{figure 3) results. The text-and-graph¬ 
ics test printed a complex PageMaker 
letterhead, a Quattro Pro spreadsheet 
with embedded graphics, an Ami Pro¬ 
fessional report with numerous fonts 
and embedded .PCX files, a flyer with 
a scanned photograph, and an eight- 
page BYTEWEEK. The graphics 
throughput test tracked a byte-per-sec- 
ond rate for producing a three-quarter- 
page, 300-dot-per-inch graphic. 

The long-document test (figure 3) 
generated 125 pages of text. The text in¬ 
cludes a variety of fonts that were down¬ 
loaded before the test began, to simulate 
a shop that will download a group of soft 
fonts at the start of the day. 

The HPGL test (figure 4) includes 
plot files from both AutoCAD and Vel¬ 
lum CAD. The test exercises a wide 
range of HPGL (Hewlett-Packard 
Graphics Language) commands. The 
HP Primer Control Language test sam¬ 
ples a typical range of PCL commands. 
All the printers except the Texas Instru¬ 
ments microLaser (which had a minor 
problem; see the text) passed the com¬ 
patibility tests without a hitch. 


pieces of paper out from under the fuser. 

Like the printers with Sharp engines, 
the 4019 carries its paper tray in a shelf at 
the bottom of the unit. It protrudes only 
slightly, adding little to the printer's 
footprint. Like the units with Canon en¬ 
gines, the 4019 has an integrated car¬ 
tridge, so you throw the drum out with 
the toner. We didn't like the way the 
IBM's cartridge fits into the printer. It 
hangs loose instead of fitting snugly into 
its slot. As you close the printer, the car¬ 
tridge absorbs the impact first—before 
the printer's lid snaps shut. And don't 


forget: When it comes to buying new car¬ 
tridges, you'll be at the mercy of IBM. 

A proprietary engine also drives the 
Kyocera Unison F-100GA. The printer 
has a hopper on top for the toner. Though 
convenient, this setup can be messy. Un¬ 
like all the other printers, the F-1000A 
requires that you pour the toner into the 
hopper, remove the toner container, and 
close the lid. This exposes you directly to 
black dust. You must also consider the pit- 
falls of going with a unique engine. When 
we were benchmarking the F-I000A, the 

continued 
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PRODUCT FOCUS 


LaserJet Series ILCompatible Printers 



COMPANY INFORMATION 


Brother International Corp. 

IBM Corp. 

Personal Computer Products 

(Brother HL-8e) 

(IBM LaserPrinter 4019) 

(PCPI Laserlmage 1030) 

200 Cot torn ail Lane 

101 Paragon Dr, 

11590 West Bernardo Court, 

Somerset, NJ 08875 

Mom vale, NJ 07645 

Suite 100 

(201)981-0300 

(800) 426-2468 

San Diego, CA 92127 

Inquiry 1071. 

Inquiry 1077. 

(619)485-8411 

Inquiry 1083. 

Dataproducts Corp, 

Kyocera Unison, Inc, 


(Dataproducts LZR 650) 

(Kyocera Unison F-IOOOA) 

Sharp Electronics Corp, 

6200 Canoga Ave. 

1321 Harbor Bay Pkwy. 

Systems Division 

Woodland Hills, CA 91367 

Alameda, CA 94501 

(Sharp JX-9500) 

(818) 887-8000 

(415)748-6680 

Sharp Plaza 

Inquiry 1072. 

Inquiry 1078. 

Mahwah, NJ 07430 
(201)529-9500 

Desktop Systems, Inc. 

Mannesman Tally Corp. 

Inquiry 1084. 

(Desktop Printer EXO-2507) 

(Mannesman Tally MT 906) 


48431 MilmontDr. 

8301 South 180th St, 

Star Micronics America, Inc. 

Fremont, CA 94538 

Kent, WA 98032 

(Star Micronics LaserPrinter 8) 

(415) 683-4725 

(800) 843-1347 

420 Lexington Ave., Suite 2702 

Inquiry 1073. 

(206) 251-5524 

New York, NY 10170 


Inquiry 1079. 

(800) 447-4700 

Epson America, Inc. 


Inquiry 1085. 

(Epson EPL-6000) 

NCR Corp. 


2780 Lomita Ave. 

Peripheral Products 

Texas Instruments, Inc. 

Torrance. CA 90505 

Division- W ich i t a 

(TI microLaser) 

(800) 922-8911 

(NCR 6435) 

P.O. Box 202230 

(213)539-9140 

3718 North Rock Rd. 

Austin, TX 78720 

Inquiry 1074. 

Wichita, KS 67226 

(800) 527-3500 


(316)636-8570 

Inquiry 1086, 

Farit, Inc. 

Inquiry 1080. 


(Facit P6060) 


Toshiba America Information 

400 Commercial St, 

NEC Technologies, Inc. 

Systems, Inc. 

Manchester, NH 03108 

{NEC Silentwriter 2) 

Computer Systems Division 

(800) 733-2248 

1414 Massachusetts Ave. 

(Toshiba PageLaserb) 

(603) 647-2700 

Boxborough, MA 01719 

9740 Irvine Blvd. 

Inquiry 1075. 

(508) 264-8000 

Irvine, CA 92718 


Inquiry I08L 

(800) 334-3445 

Hewlett-Packard 


Inquiry 1087. 

Peripherals Group 

Packard Bell 


(HP LaserJet Series II, Series III) 

(Packard Bell PB9500) 


19310 Pmneridge Ave. 

9425 Canoga Ave, 


Cupertino, CA 95014 

Chatsworth, CA 91311 


(800) 752-0900 

(818)773-4400 


Inquiry 1076. 

Inquiry 1082. 



printouts emerged faded and washed-out. 
We immediately suspected bad toner. 
Unfortunately, none of the other printers 
could loan its toner to the F-1000A. We 
had to go back to the vendor directly to 
obtain new toner, which fixed the 
problem. 

The F-1000A matches the IBM Laser- 
Printer 4019 T s 10-ppm rating, but its re¬ 
sults on the long-document test (see fig¬ 
ure 3) did not corroborate a superior 
engine speed. The engine did seem ex¬ 
tremely well built, however, and the 
paper tray was the best of the bunch. 

Only one printer carried a Ricoh en¬ 
gine: t he PC PI Laserlmage 1030. The 
Ricoh design includes separate toner, a 


6-ppm rating, and an awkward paper 
tray. Also, the output quality was inferi¬ 
or to that of the other printers, although 
the printer shined when producing plots. 

The Laser Equation 

The Text Index (see figure 3) tests raw 
engine speed as well as the time that it 
takes to dump the page to the output tray. 
There were some telling results. The 
Kyocera Unison F-1000A ranked at the 
top of the Text Index, which is not sur¬ 
prising, given its 10-ppm engine rating. 
But that same engine did not perform as 
well as expected on other tests. The other 
10-ppm engine, the one in the IBM 
LaserPrinter 4019, excelled, too. The 


printers with Canon engines—particu¬ 
larly the Brother HL-8e, the HP LaserJet 
Series II and III, the NEC Silentwriter 2, 
and the Star Micronics LaserPrinter 8— 
also showed off their high 8-ppm rating. 

Surprisingly, the printers with Sharp 
engines—the Sharp JX-95G0, the Data¬ 
products LZR 650, and the TI micro¬ 
Laser—consistently outperformed those 
with TEC engines, even though both en¬ 
gine types have a 6-ppm speed rating. 
Our tests tag the Sharp engine as a su¬ 
perior performer. The three Sharp en¬ 
gines even give the higher-rated engines 
a run for their money. The microLaser 
led the charge of the Sharp engines, with 

continued 
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QMS-PS B20 turbo 
printer 


POSTSCRIPT 


QMS brings you the PostScript 
processing speed you've been 
waiting and waiting for. 


The Perfect PostScript Wait Loss Program. 


QMS is first again. This time with two Adobe* 
PostScript* printers designed to cut the fat out of 
desktop publishing. Propelled by a supercharged 
20 MHz 68020 processor, the QMS-PS*810 turbo and 
QMS-PS 820 turbo printers help your productivity 
by reducing your page processing time by as much 
as 65 percent. And in today's "everything-right- 
now" world, who has time to wait 65 percent 
longer when there's an alternative? 

Compatible and quickly expandable 

Whether your computer is a Mac® or PC, you'll 
find a fast friend in the QMS* turbo printers. 
AppleTalk*. RS-232 serial and Centronics* parallel 
interfaces provide easy connections in practically 
any environment. 

These 300 dpi printers have HPPCL' and HP-GL ; 
emulations, plus 39 resident Adobe typefaces. 

1H09O QMS. Inc. The fol Jawing vt trade mark* or registered trademarks of Iheir respective companies: QMS. the 
QMS logo. QMS-P& CiF QMS. Inc.; Adobe, PostScript and the PostScript logo of Adobe Systems. ]ncorporatid; 
AppleTalk and Mac of Apple Computer, Inc: Centronics oi CerUttmJO EMj Computer, Corporation; HP-GL and HPPCL, 
of Hewlett-Packard Company, 


The memory is easily expandable from the 
standard 2 MB RAM to 3, 4 or 8 MB. And a SCSI 
interface supports up to seven hard disks of 
unlimited size. 

Double your output 

For twice the paper handling and twice the prints 
per month, choose the QMS-PS 820 turbo printer. 
A 10,000 page-per-month duty cycle, a highly rated 
engine life and dual 200-sheet paper cassettes make 
the QMS-PS 820 turbo printer a true workhorse. 
But the real networking advantage of this printer 
is speed. 

Your wait for faster PostScript laser printers is 
over. For more information or the dealer nearest 
vou. just call 1 - 800 - 523 - 2696 . 

In Europe (31)-30/420129. 


QMS 
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LaserJet Series II-Compatible Printers 


Your Mileage May Vary 


H ow long can you expect your new 
laser printer to last? Like any com¬ 
plicated machine, a laser printer has a 
limited duty cycle. You can run these 
printers only so hard for so long before 
they overheat and break down. Engine 
designers assume that you won’t use the 
printer continuously; there will be time 
for the printer to cool down. Most 
manufacturers rate their printers for a 
duty cycle of 3000 pages per month. 
That may seem small, but it is reason¬ 
able if you do some math. 

Assuming that the laser printer is 
used in an office whose employees work 
an 8-hour day and approximately 20 
working days per month, you would 
have to print 18% pages every hour to 


achieve the duty cycle. 

Many manufacturers also rate their 
printers with a life span in total number 
of pages printed. The typical life span 
runs 300,000 pages, although IBM and 
Hewlett-Packard claim an indefinite pe¬ 
riod, assuming proper maintenance. 

If you divide the 300,000-page life 
span by the 3000-page duty cycle, you 
get 100 months, or eight years and four 
months. Some manufacturers conserva¬ 
tively give their printers a five-year life 
span. Theoretically, with the current 
speed of development in laser printer 
technology, that old laser printer would 
be relegated to mundane printing tasks 
or the obsolete equipment room before it 
would wear out. 


a result rivaling the 10-ppm F-lOOOA’s. 

In the Graphics Index tests (see figure 
3), processing power prevailed over raw 
engine speed. The Mannesman Tally 
MT 906 leaves the other printers in the 
dust. This is especially noteworthy given 
the lackluster performance of the other 
TEC engines. For heavy-duty graphics 
and professional layout applications, the 
MT 906 is a clear winner. 

The Brother HL-8e, LaserJet Series 
III, IBM LaserPrinter, NEC Silentwriter 
2, Star Micronics LaserPrinter 8, and TI 
microLaser also performed well on the 
graphics tests. As we negotiated the full 


suite of tests, the Brother HL-8e emerged 
as a solid performer across the board. 
Apart from the MT 906, the printers 
with the TEC engine posted remarkably 
similar scores. Evidently, only 
Mannesman Tally has enhanced the pro¬ 
cessing power of the standard TEC 
model. 

If you have a lot of long text documents 
to generate, the top performers on the 
Long Document Index (see figure 3) 
should appeal to you. We suspended tim¬ 
ing on paper changes and jams, which 
will slow you down more than a sluggish 
engine. Our top performer, the 10-ppm 


IBM LaserPrinter 4019, did suffer from 
occasional paper jams, somewhat taint¬ 
ing its impressive time. The Kyocera 
Unison F-1000A, while performing suf¬ 
ficiently, did not do justice to its 10-ppm 
rating. The leaders in the other tests rose 
to the top here as well: the Brother HL- 
8e, the LaserJet Series II and III, the 
NEC Silentwriter 2, the Star Micronics 
LaserPrinter 8, and the TI microLaser. 

The HPGL Subplot 

Five of these printers can produce plots 
from an HPGL (Hewlett-Packard Graph¬ 
ics Language) file. Three of them offer 
ROM-based HPGL emulation, while a 
fourth packages a software HPGL emu¬ 
lator. The HP LaserJet Series III, driven 
by Hewlett-Packard’s PCL 5, incorpo¬ 
rates HPGL commands into its command 
set. The Series III output, though fast 
and legible, resembles a drawing more 
than a plot. The Desktop Printer EXO- 
2507 emulated HPGL with included soft¬ 
ware. As expected, the output was slow. 
And remember: Any of these printers 
could do the same trick with the right 
software package. 

The IBM LaserPrinter 4019 and the 
Brother HL-8e produced fine HPGL 
plots, but both were almost as slow as the 
software emulator. If you need a laser 
printer to do a lot of draft plotting, con¬ 
sider the PCPI Laserlmage 1030. In the 
lab, the PCPI’s plot samples were consis¬ 
tently chosen as having the best output. 
Also, it absolutely blazed through the 
HPGL benchmark (see figure 4), easily 
beating all the other HPGL printers. 

continued 


Simple - Easy - Instant - Comprehensive 


In solving complex system problems 
for integrators and end users, one of 
the most exclusive system consulting 
design firms uses AXSYS. Clients of 
Musgrave & Associates rely on them 
for solutions and product purchases. 


M&A relys on AXSYS to find the best 
suited product, compare specifications 
and pricing, check availability, locate 
dealers, services and product profiles. 
AXSYS gives them all the information 
they need - the information you need! 



AXSYS is an online data base which manufacturers, integrators, 
dealers and vars use to give buyers instant access to all their 
products and services. Buyers use AXSYS to find the right 
products for their needs - instantly and without any bias. 

AXSYS is the professional's procurement analysis system! 

Annual fee and connect time charges apply. 


North Tower 
Denver Place 
Denver, CO 80202 


1625 Dealers circle 30, Messages Only: 

End Users circle 31, facsimile: 

OEMs circle 32 on Reader Service Card or: 


(303)293-2201 

(303)293-8407 

(303)830-2115 
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READERS CHOICE 
A BEST TO-SEIL 
PRODUCT 

* 


1989 - PANASONIC KX-P1124 


DITORS 


VALUE AWARD 


CHOICE 


FCHMS 


JUNE 1990 


Due Id space limitations, 
we can’t show you all the awards 
our 1124 and 1180 printers have won. 


■as: 






What can we say? Of course, we’re proud. But we’ve always been proud of our 1124 and 1180 Dot Matrix 

ildn’t? J 


Printers—even before they started winning all these awards. Who wouu 

one, for example, has multiple paper paths. Load it from the bottom or rear. And put it wherever you want. Each 
one has an EZ Set™ Panel. As well as a staggering 3400 print combinations 
possible from a wide variety of fonts, sizes and enhancements. And each 
one comes with a 2-year limited warranty on parts and labor. (See your 
dealer for details.) 

Panasonic® 1124 and 1180 Dot Matrix Printers. They’re everyone else’s 
choice. Shouldn’t they be yours, too? 


t? They just make so much sense. Each 
lap 

Printers, Peripherals, Computers. Copiers 
Ppeuriters and Facsimiles 


Panasonic/ 

Office Automat ion^^^ 
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LaserJet series II-Compatible Printers 


HPGL INDEX 
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Brother HL-8e 
Desktop Printer EXO-2507 
HP LaserJet Series lii 
IBM LaserPrinter 4019 
PCPI Laserlmage 1030 



Figure 4: The HPGL Index. Three of the printers support the Hewlett-Packard 
Graphics Language internally. A fourth, the Desktop Printer EXO-2507, packages 
software emulation. The LaserJet Series III, driven by HP's latest incarnation of its 
Printer Control Language (PCL 5), incorporates HPGL commands into its command 
set. The index is based on the Series III results. Long bars indicate superior 
performance. The PCPI Laserlmage 1030produced the sharpest plots in record time. 


The Best of the Laser Line 

In the end, it’s awfully hard not to pick 
an HP printer. Even the old Series II per¬ 
formed admirably on our tests. All the 
LaserJets are rugged, dependable, and 


supported like no other printer in the 
world—and they have a proven track 
record. The Series III includes 1 MB of 
RAM, an extended command set (PCL 
5), and enhanced resolution—for a sur¬ 


prisingly low list price of $2395. The HP 
choice may not be too daring, but it’s 
money in the bank. 

Mannesman Tally packed some im¬ 
pressive processing power inside the MT 
906. If your jobs demand a lot of graphics 
processing, a fast engine will only be 
wasted. You’ll do better to find a fast 
processor, and you can’t do much better 
than the MT 906. It also proved rugged 
for daily print jobs in the lab. 

If you’re looking for a truly personal 
laser printer, consider those printers that 
are based on the Sharp engine. They have 
an attractive price (all three are under 
$2000), an exquisitely small footprint, 
and a compact design destined for a 
cramped desktop. Of these, we liked the 
TI microLaser the best. 

Most of us thought it would be a long 
time before laser printer prices dropped. 
But the wait is already over. Keep an eye 
out for low street prices. Sooner or later, 
you’ll find a deal you can’t refuse. ■ 


Stanford Diehl and Stan Wszola are test¬ 
ing editors/engineers for the BYTE Lab. 
They can be contacted on BIX as 
“sdiehl ” and “stan, ” respectively. 


GRAPHIC TOOLS LIBRARY 


PC.UDI • 

■ |lll It lull. llllMiJ 


PC VDI: Virtual Device Interface. Display and 
Printed graphics. Draw and print at 60 to 600 dpi. Outline 
fillable font factory. Text at any angle. Figure drawing. Very 
fast User coordinates. All GKS draw. Graphic object 
manipulations. Resolution Enhancement Technology. Super 
VGA 256 color modes. Draw in memory or on screen. 

NO ROYALTIES $395. Test print demo program. 

PHONTM: THE FONTMAKER. Interactively 

create scaleable, expandable and fillable outline, stroke and 
bitmap fonts, figures and logo’s. Scale to various size fonts. 
Laser loader. Use same font for display and print. Use 
fonts with PC_VDI, IBM 8514/A & others. $395. 

SCANLIB: Image tools library. Image capture. 
Scale image up or down or auto scale to fit in a window. 
Animation in all graphic modes. Image rotate, skew, mirror, 
tile fill and window scroll. Virtual bitmaps and graphic pop- 
ups. Includes Text & Mouse functions. Drag image. Scaled 
print/plot 149 functions. Draw text and line drawings in 
bitmaps. PCX KPS formats. Color Mapping Faster and 
better package for PCX file handling. $195. 

MEG A VDI: Large image tools library. Draw and 
manipulate large drawings and scanned images. Image 
Database. Pan, scroll, rotate, hspeed-scale. Import PCX 
images in one large image file. Color prinl/plots with Pre- 
View. HP-GL and PaintJet 1024X768X16. $895. 

All products: Graphic modes from Here, to Super VGA 
Most *C\ Pascal, Fortran, MS QuickBasic 4.0 to 7.0 


NOVA INC. 

2500 W. Higgins Road, #1144 
Hoffman Estates, IL 60195 

708-882-4111 fax: 708-882-4173 


►r »T»5iTiPrrM r 

nsmra 



Customer Inquiries 
Handled Instantly! 



Copio 
International Ltd. 

' 1964 Richton Drive. Wheaton. IL 60187 

(708)682-8898 Fax: (708)665-9841 

The time that it takes to send an interested customer 
more information, may just be enough time to have 
cost you the sale. 

Let FaxFacts provide information to your customers 
while the impulse is strong! FaxFacts delivers cus¬ 
tomer information while he/she is on a Fax phone. 
Call for the complete story or for a demonstration. 

DEMO NUMBER: (617)740-0025 PRESS: 1625000# 

Also marketed under the names BENEFAX and FastFaxts 
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“So, this punk conies up to me and says, 
‘Is there anythiig you won’t dofbra buck? 

And I say;‘Sure. I won’t plig in my PC 
without a Proxima product to protect it.’” 



“I may be crazy; but I’m not stupid.” 


“When people tell me I take foolish 
risks, I say to them: 'At least I assess the 
risks, and I always take steps to protect 
myself. Do you?' 

“Take many microcomputer users. 
They're cool and calm, just cruising along 
until - wham! - they've crashed. Lost all 
their data, maybe even burned out a 
motherboard. Yet they sit there, stunned. 



Whether you're operating a home computer or a tech¬ 
nical workstation , there’s a stateof-the-art Proxima 
ProLine to match your needs. 


Circle 320 on Reader Service Card 
(DEALERS: 321) 


They had no idea they were at risk. 

“Or maybe they just thought it would 
never happen to them. Yet studies 
indicate that every AC outlet in America 
has a 97% probability of incurring at least 

one svstem-damaging event each year . 

“Whether it’s a Proxima® ProLine ” 
Surge Suppressor that clamps down on 
incoming surges and spikes - or a Power 
Director® that protects against power 
problems and acts as a power control 
center - your micro needs ultra-reliable 
protection against the 101 power 
problems that threaten it. 

“So check out the entire range of 
innovative Proxima Power Protection 
Products. And ask about the Proxima 
Lifetime Equipment Protection Policy. 
With the purchase of a ProLine 20 or 30, 
or a Power Director, it guarantees the 
survival of your hardware from a power 
problem - for life.” 

PROXIMA 1 


by Computer Accessories Corporation 



Want to hear more about how to save the life of your 
computer? Just write, and HI send you, free, “Five 
Ways to Stop Being a Computer Daredevil." Or call 
800/582-2580 (800/582-0852 in CA). 

Name_ 

Address_ 

City_ 

State_Zip_ 

Return to: Computer Accessones Corp., 6610 Nancy Ridge 
Dr., San Diego, CA 92121 619/457-5500. 


Power Doector and Proxima are registered trademarks, and ProLine is a trademark, of Computer Accessones Corp. 


























PostScript laser printers 
used to be expensive, large and 
shared by the entire office. 


now, 























microLaser™ from Texas Instruments: 
the affordable PostScript printer 
you can call your own. 


Finally, for less than $3,000, you can 
have a PostScript laser printer right at 
your desk. T1 introduces its new 
microLaser, with tire features you want — 
now and in the future. 

Small size. Lots of value. 

At only 13.4 inches wide and 14,2 
inches deep, microLaser may he the 
small kid on the block, but it packs 
plenty of punch. This printer takes full 
advantage of the advanced software that 
runs on your PC, That’s because it uses 
the Adobe® PostScript printer language 
and is compatible with the HP LaserJet® 


Series II — allowing you to switch 
between them easily. With that kind of 
flexibility, the six-page-per-minute 
microLaser ts ideal for word processing, 
spreadsheet and desktop publishing 
applications. 


Because microLaser features the 
PostScript language, you can print fonts 
in a variety of types tyles and sizes. Plus, 
you can print them rail-ways, long-ways, 
all kinds of ways. You can even print 
complex pages of integrated text and 
graphics. 

Capabilities that grow as your 
needs grow* 

One of the best things about microLaser 
is that you only buy what you need. So if 
you're not ready for PostScript language, 
you can buy the standard microLaser for 
less than $2,000 and add PostScript 

software and other powerful 
features later. 

You can upgrade 
microLaser without tools or 
technicians by simply adding 
upgrade boards. These 
boards include up to four 
1 Mb increments of memory, 
serial and AppleTalk® 
interfeces and a PostScript 
interpreter. All you have to 
do to get additional fonts or 
emulations is plug optional 
microGartridges into two 
credit card-size slots. 

Superior paper 
handling. 

Part of what makes microLaser 
a truly personal desktop 
laser printer that takes up 
so little room is its paper drawer, which 
slides inside. Because microLaser holds 
250 sheets standard (it holds 500 when 
you add an optional paper drawer), you 
spend less time refilling paper and more 
time creating supertvlooking documents. 



* 


Texas 
Instruments 


New! PostScript printing 
just got more affordable — 
now only $2,499* 

How do you enter the world of PostScript 
with its high-quality scalable fonts, 
integrated text and graphics, and broad 
software support? Buy TPs new 
microLaser PS17 — the laser printer that 
offers you mote scalable fonts and other 
features, proving that great things come 
tn small packages. 

At just half the footprint of the HP 
LaserJet 111, microLaser PS17 not only 
offers 17 scalable fonts (LaserJet Ill 
offers eight), they’re PostScript fonts — the 
industry's standard for high quality. That 
means more than 4,000 software 
programs take advantage of microLaser's 
PostScript font capabilities. 

Plus, microLaser PS17 offers the 
same superior paper handling as other 
microLaser models, is easily upgradeable 
and comes at a desktop price. 

Why would you consider anything 

Call T1 at 1-800-527-3500 to find 
out motel 


-- 


The printer also handles a variety 
of paper sizes and types — from letter, 
legal and executive to transparencies, 
labels and envelopes. For chose times 
when you're facing a large mail merge 
task, just plug in an optional envelope 
feeder to easily alternate between letters 
and envelopes, 

"four own PostScript printer 
is a call away. 

To find out more about how you can 
have affordable PostScript printing right 
at your own desk, call TI today. 

1 - 800 - 527 - 3500 . 


© 1990 Tl 66055 

Standard microLlset is HP LdKtJtt 1 fcwnpftEiblc, print! sis. Pages per minute and romei u'ctii .5 Mb of RAM- mirraUtser 1 7 and PS35 June tfie same /mi urea as the standard microLaser; plus an Adobe LbstScript intcFpTEiCr with. 1 7 or J5 
typefaces and an extra l Mb of RAM, microLaser is a trademark oFTeicas lnscruinetrt> Incorporated. Adobe and FojfScriptait registered trademarks of Adobe Systems, lnr. LaserJet is a registered trademark of Hewletr-Packard, Inc. 
AppleTalk and Maontnsh are registered mderewriu of Appk Computer, Inc, *TI suggested list price for mkrraLaaer model P517, „, r „ _ , 
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REVIEW 

The New 486s: 

Are Faster FPUs Enough? 



The Spear Super 486/25U (left) and the Dyna Micro AIR486-C shine in floating¬ 
point-intensive appl (cations. 


F or several years T commuted into 
Boston in a be at-up econocar with 
the pickup of a septuagenarian 
sloth. When I treated myself to a high- 
powered, state-of-the-art sports car, my 
driving time in Boston's infamous traffic 
did not change. But the new car sure 
looked good sitting there in its parking 
space, and every once in a while, I found 
a place to put the pedal to the metal. *. * 


That is also the story with the first 
round of 25-MHz i486-based computers, 
including the Spear Super 486/25U and 
the Dyna Micro AIR4S6-C. These ma¬ 
chines are real screamers compared to a 
run-of-the-mill 286 system, but in much 
of today's traffic they are generally just 
equal to—or worse than—top-end 386s. 
Most of the potential horsepower of the 
i486 processor is held hostage by the 


speed of the CPU clock, the speed of the 
buses, and the capabilities of today's 
soft ware . 

But these two i486-based systems 
really shine in performing floating- 
point-intensive applications, turning in 
BYTE FPU benchmark indexes that are 
nearly double the 15*66 index of the ALR 
Flex Cache 33/386 that was used for com¬ 
parison. These scores are attributable to 
the integration of a math coprocessor 
within the i486 chip. 

In raw throughput, the 25-MHz i486 
performs about LI million instructions 
per second, versus about 8 MIPS for a 
33-MHz 386 machine. You’ll best real¬ 
ize this power in applications such as file 
server, specialized CAD/CAM, and en¬ 
gineering. In most stand-alone tasks, 
you’ll have a harder time seeing the dif¬ 
ferences between 25-MHz 486s and 33- 
MHz 386s. But success in the market¬ 
place for the i486 should bring true 32- 
bit applications and utilities that will 
move systems along briskly (see the text 
box “The i486 at a Glance” on page 
163). 

Spear: A Thicket of Cables 

The Spear Super 486/25U is an Ex¬ 
tended Industry Standard Architecture- 
bus computer built around a Mylex 
MBE486 motherboard with a Phoenix 
BIOS. The test unit did not take advan¬ 
tage of the EISA bus, using AT-compat- 
ible cards and disk drives. 

Enclosed in a sturdy tower case, the 
computer includes three disk drive bays 
accessible from the front and a tight-fit¬ 
ting internal cage that could accommo¬ 
date two slim hard disk drives. It in¬ 
cludes eight available slots, capable of 
automatically sensing 32-bit EISA pe¬ 
ripherals and 16- or 8-bit ISA devices. 
Memory chips reside on the mother¬ 
board; our test unit came with 8 mega¬ 
bytes of 80-nano second DRAM. 
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Spear Super 486/25U 


Dyna Micro AIR486-C 


I found the innards of the Spear Super 
486/25U rather sloppily assembled. 
When the computer arrived, it would not 
recognize the presence of a hard disk 
drive, 1 eventually discovered that the 
cable to the supplied hard disk drive con¬ 
troller had worked its way out of its con¬ 
nector during shipping—a common 
enough problem and not necessarily the 
manufacturer's fault. However, a verita¬ 
ble thicket of unmarked cables and power 
wires wander back and forth under the 
covers. I had to reach inside and sort 
them out for myself. 

When I called Spear for some advice 
on the disk drive problem, I learned that 
the single technician was unavailable at 
that moment. When I called back, I re¬ 
ceived courteous—but incorrect—advice 
to perform a low-level format on the hard 
disk drive. 1 found the problem myself by 
counting and tracing the confusing jum¬ 
ble of cables, 

I also had a surprise the first time I 
pressed the reset button on the front bezel 
of the machine. The button popped right 
through the opening and ended up dan¬ 
gling inside the computer. The connector 
to the LED that indicates disk drive ac¬ 
tivity was also very loosely attached, and 
the bolts holding the swing-out support 
legs on the bottom of the tower were 
loose. All of these are minor, fixable 
faults for the experienced computer user. 
For the less adventurous owner, how¬ 
ever, each of the problems could have re¬ 
quired a call to technical support or a 
visit from a repairman. 

1 tested the Super 486/25U with a 
range of standard applications software 
and found no compatibility problems. 
The machine performed like an ordinary 
386, My test suite included WordPerfect 
5.1, Lotus 1-2-3 release 3.0, and DOS 
3.3. BYTE benchmarks also test com¬ 
patibility and scores with programs in¬ 
cluding XyWrite TTT Plus, Microsoft 
Word 4.0, Aldus PageMaker, Lotus 1-2- 
3 release 2.01, Microsoft Excel 2.0, 
dBASE III Plus, and several CAD pro- 


Company 

Spear Technology Holding Co. 

968 Hanson Court 
Milpitas, CA 95035 
(408) 946-6498 

Components 

Processor: 25-MHz Intel i486 
Memory: 8 MB of 80-ns DRAM; 128K 
bytes of BIOS ROM 
Mass storage: Scinch L2-MB Teac 
floppy disk drive; SVfe-inch 1 44-MB 
Toshiba floppy disk drive; 85-MB 18-ms 
Imprimis ESDI hard disk drive 
Display: Eversyne MON-30Q 14 inch 
multisync monitor; Maxlogic MX-677 
VGA card (800- by 600-pixel resolution) 
I/O interfaces: Two serial ports; one 
parallel port; eight EISA slots, capable of 
accepting 8-, 16- or 32-bit peripherals 

Price 

System as reviewed: $7960 

Inquiry 852. 


grams. The BYTE Lab didn’t note any 
problems. 

Video Vagaries 

I did run across an unusual problem, ap¬ 
parently not limited to the Spear ma¬ 
chine; it involves the i486 processor, the 
EISA bus, and certain 16-bit periph¬ 
erals. I tested a prerelease version of a 
CompuAdd high-resolution 16-bit VGA 
card based on Tseng Laboratories chips. 
The display adapter produced Super 
VGA images and provided downward 
compatibility with other graphics 
modes. Unfortunately, video benchmark 
scores were disappointingly slow. With 
the help of CompuAdd and Tseng engi¬ 
neers, I discovered that I had run into an 
obscure bug apparently related to the de¬ 
sign of BIOS or programmable array 
logic chips on the Mylex motherboard in 
the Super 4S6/25U. It treats some—but 
not all—16-bit peripherals like lowly 8- 
bit devices. Thus, the speedy Super 
486/25U acted like a lunky turbo XT 
with this particular video card. In the 
Dyna Micro AIR486-C, the card per¬ 
formed at its top speed and without any 
problem. 

Spear uses a DTC 6280 ESDI control - 
ler, manufactured by Data Technology, 



Company 

Dyna Micro. Inc. 

30 West Montagu© Expy. 

San Jose, CA95134 
(408) 943-0100 

Components 

Processor: 25 MHz Intel i486; socket 
for 25-MHz Weitek WTL4167 math 
coprocessor 

Memory; 4 MB of 70-ns DRAM 
(expandable to a maximum of 16 MB); 

128K bytes of BIOS ROM 
Mass storage: 514-inch 1 2 MB Teac 
floppy disk drive; 31^ inch 1 44-MB Teac 
floppy disk drive; 170-MB 17-ms 
MiniScribe ESDI hard disk drive; Western 
Digital 1007 ESDI disk drive controller 
Display: Mitsubishi Diamond Scan 
AUM-1381A 14-inch multisync monitor; 

Max Logic MX-677 VGA card; Orchid 
Technology Pro Designer VGA card 
I/O interfaces: One parallel port; 9-pin 
and 25-pin serial ports; game port; one 
dedicated 32-bit memory card slot; 
seven 8-/16-bit peripheral slots; DTK 286 
Courier I/O II Card 

Price 

System as reviewed: $6995 

Inquiry 853. 

a division of Qume. The board can con¬ 
trol one or two ESDI hard disk drives and 
one or two floppy disk drives. You can 
disable the floppy disk drive control sec¬ 
tion of the card with a jumper if neces¬ 
sary. Spear included in the test machine 
an 85-MB 18-millisecond Imprimis 
ESDI hard disk drive, which performed 
as expected. The standard keyboard is a 
101-key soft-touch Key Tronic, The 
Enter key is a smallish rectangle. 

Spear provides a thrown-together col¬ 
lection of manuals, including a Phoenix 
386 and 386SX BIOS User Guide, which 
was adequate, if not exactly appropriate, 
for the i486 BIOS under the covers. 

The tower case was of sturdy construc¬ 
tion and included a set of braces at the 
bottom to prevent its tipping over. I found 
it difficult, though, to access the internal 
disk drive bays. Also, the general quality 
of the plastics and metal was a bit on the 
crude side. Spear provides a one-year re- 
pa ir-at-manu fact urer warranty. 

The basic desktop system, including 1 
MB of memory, one floppy disk drive, 
an ESDI or SCSI controller, one parallel 
and two serial ports, and a 10 i-key key¬ 
board, sells for $4999. The system as 
tested, including the 85-MB hard disk 

continued 
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Spear Super 486/25U, Dyna Micro AIR486-C 


APPLICATION-LEVEL PERFORMANCE 


WORD PROCESSING 

Spear 

Dyna 

DATABASE 

Spear 

Dyna 

Xy Write fil + 3.52 Med./Large 

Med ./Large 

dBASE III+1.1 



Load (large) 

:11 


T1 

Copy 

51 

:36 

Word count 

017:06 

;01/:06 

Index 

T9 

:05 

Search/re pi ace 

03/: 12 

:03/:12 

List 

1 04 

:44 

End of document 

017:07 

:01/:07 

Append 

1:27 

1:28 

Block move 

:Q7/:Q7 

07/07 

Delete 

:02 

:02 

Spelling check 

03A08 

:03/:1© 

Pack 

1 OS 

1:07 

Microsoft Word 4.0 




Count 

16 

03 

Forward delete 

TO 


11 

Sort 

1:10 

48 

Aldus PageMaker 1.0a 







Load document 

;G6 


05 

□ Index: 

1*75 

2*92 

Change/botd 

:13 


14 




Align right 

TO 


09 

SCIENTIFIC/ 



Cut 10 pages 

:09 


09 

ENGINEERING 

Spear 

Dyna 

Place graphic 

:02 


:02 

AutoCAD 2.52 



Print to rile 

:42 

1:02 

Load SoftWest 

:20 

:21 





Regen SoftWest 

:13 

:15 

V Index: 

5.22 

5-14 

Load St Pauls 

:05 

:05 





Regen St Pauls 

:03 

;02 

SPREADSHEET 




Hide/redraw 

3:45 

3:42 

Lotus 1-2-3 2.01 

Spear 

Dyna 

STATA1.5 



Block copy 

:01 


01 

Graphics 

10 

: 14 

Recalc 

:01 


01 

ANOVA 

06 

05 

load Monte Carlo 

:08 


05 

Math CAD 2.0 



Recalc Monie Carlo 

:02 


02 

IFS 600 pis 

05 

:06 

Load rlargeS 

03 


01 

FFT/JFFT 1024 pis. 

05 

:05 

Recalc rlarge3 

:01 


01 




Recalc Goal-seek 

:01 


01 

□ Index: 

9*18 

9.07 

Microsoft Excel 2.0 







Fill right 

:03 


03 

COMPILERS 

Spear 

Dyna 

Undo fill 

:54 


54 

Microsoft C 5.0 



Recalc 

:01 


01 

XLisp compile 

1:59 

2:03 

Load rlarge3 

:13 


11 

Turbo Pascal 4.0 



Recalc rlarge3 

:01 


01 

Pascal S compile 

:Q3 

:02 

□ Index: 

4*67 

5.30 

□ Index: 

4,25 

5.1t 


Alt times are in mdnutes:seoondS Indexes show relative performance, for all indexes, anfl-MHz IBM PC AT = 1 

LOW-LEVEL PERFORMANCE 1 


CPU 

Spear 

Dyna 

DISKI/O 

Spear 

Dyna 

VIDEO 

Spear 

Dyna 

Matrix 

1,76 

1.73 

Hard Seek 3 



Text 



String Move 



Outer track 

3*31 

332 

Mode 0 

3.73 

555 

Byte wide 

22.41 

20 78 

Inner track 

3.33 

3.35 

Mode t 

3,72 

5.55 

Word-wide. 



Half platter 

663 

5.0O 

Mode 2 

366 

542 

Gdd'bnd. 

16,53 

17.06 

Full platter 

835 

994 

Mode 3 

3.66 

540 

Even-bnd 

11 61 

12.28 

Average 

5,41 

5,40 

Mode? 

N/A 

N/A 

Doubleword-wide. 


DOS Seek 



Graphics 



Odd-bnd. 

12.S5 

13,52 

1-sector 

7.57 

8 67 

CGA: 



Even-bnd 

6.26 

8.05 

32-sector 

18 41 

17.93 

Mode 4 

1,45 

2 42 

Sieve 

7.63 

7.62 

File I/O- 



ModeS 

1.45 

2.40 

Sort 

5,77 

577 

Seek 

0.09 

0.10 

Mode 6 

1 54 

2,49 




Read 

0.87 

0,52 

EGA: 



□ Index: 

S.20 

6*21 

Write 

0,75 

0.91 

Mode 13 

3.17 

427 




1- mega byte 



Mode 14 

3.41 

4,56 

FLOATING 



Write 

2.97 

304 

Mode 15 

N/A 

N/A 

POINT 3 

Spear 

Dyna 

Read 

439 

2.09 

Mode 16 

3,38 

4.54 

Math 

1.69 

1.64 




VGA: 



Error 



□ Index: 

2*21 

2,19 

Mode 18 

3.54 

4.70 

Sine(jf) 

066 

0.63 




Mode 19 

t 58 

258 

Error 






Hercules 

N/A 

N/A 

e * 

067 

0.65 







Error 






□ Index: 

2.56 

1.75 


0 Index: 


27.78 28.79 


N/A - Nol applicable. 

1 AH limes are in seconds Figures were generated using IPe 8O&0 j i BO& 6 
and 386 versions ft 1) q( Small-C. 

2 The errors for Floating Point indicate the difference between expected ana 
actual values, correct to 10 digits or rounded to 2 digits. 

3 Times reported by the Hard See* and DOS Seek are for muftipte seek 
operations (number of seeks performed currently set to 100} 

* Head and wnte times Tor File NO are in seconds per 64K bytes 

5 For the Livermore Loops and Dhrystone tests only, higher numbers mean 
faster performance. 


CONVENTIONAL 
BENCHMARKS Spear Dyna 

UNPACK 64.04 64.37 
Livermore Loops 5 
(MFLOPSJ 0.68 0.68 

Dhrystcne (MS C 5.0) 
(Dhry./sec) 13192 13192 


Dyna Micro AIR486-C 



27,5 




Spear Super 486/25U 


25.1 


25.1 


r—-i I A 

i 


ALR Flex Cache 33,386 24.0 



Database 

Scientific/ r —. 
Engineering I_ I 

Compilers Q 


'Cumulative applications index Graphs are based on 
indexes at tell end show relative performance 

Dyna Micro AIR486-C 


Spear Super 486/25U 


ALR FlexCache 33/386 


IBM PC AT 


a 


CPU ■ 

fpu nn 

Disk I/O □ 
Video □ 


For a full description o, all Ihe benchmarks, see "Introducing the New BYTE Benchmarks." June 19BB BYTE 
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REVIEW 


The New 486$: Are Faster FPUs enough? 


The i486 at a Glance 


I nters i486 processor consists of one 
chip with three previously discrete 
components: a main processor, a math 
coprocessor, and a cache controller with 
8K bytes of data cache. The company 
based the main processor on the 386’s 
architecture, and the math coprocessor 
is compatible with the 80387DX chip, 
Intel borrowed from RISC design to 
streamline the 386’s instruction set for 
the i486, which maintains downward 


compatibility with earlier 80xx6 soft¬ 
ware. The chip contains 1.2 million 
transistors, more than four times as 
many as the 386. The purpose of the 
RAM cache is to reduce the number of 
idle (wait) states the processor must ex¬ 
pend when engaged in repetitive data re¬ 
trievals. When the CPU requests data, 
it looks first in the 1486*5 8K bytes of 
internal RAM. Static cache RAM can 
respond in as little as 25 nanoseconds, 


compared to a 70- to lOG-ns response 
for DRAM. The i486 can also transfer 
32 bits of data in one clock cycle, called 
burst mode—twice the speed of the 386. 

According to Intel, the integrated 
FPU should yield better performance 
than a 386 chip mated with a separate 
80387 coprocessor because of an im¬ 
proved interface and the shorter dis¬ 
tance between the elements of the pro¬ 
cessor. 


drive, a VGA controller, and a monitor, 
sells for $7960 in a tower configuration. 

Dyna Micro: More Polish 

The Dyna Micro AIR486-C is a consid¬ 
erably more finished product. Inside the 
standard desktop case was a model of 
neatness and organization. Connecting 
cables were nicely dressed and placed, 
boards were tightly tied down, and the 
general level of fit and finish was high. 

The AT-bus AIR486-C reigned as the 
speed champion of the two systems 
tested, turning in a nearly identical score 
for CPU performance as the Super 
486/25U but gaining a few points in the 
floating-point and application indexes. 

The AIR486-C uses a standard 386- 
like architecture in a motherboard from 
AIR. One of the eight slots on the trim 
(9- by I3-ioch) motherboard is given 
over to the exclusive use of a 32-bit mem¬ 
ory board; the card in the test machine 
had four single in-line memory modules 
of 1 MB each installed, with room for a 
total of 16 MB. The remaining seven 
slots can hold 16- or 8-bit ISA cards. 

For some users, one winning point for 
the AIR board is its socket for the Weitek 
WTL4167 math coprocessor, a supple¬ 
ment to the FPU on the i486 chip. The 
WTL4167 is a memory-mapped periph¬ 
eral . To the i486 and its applications soft¬ 
ware, it appears to be a segment of mem¬ 
ory. (The Spear Super 486/25U does not 
offer a Weitek socket.) According to Wei¬ 
tek, the chip could boost the floating¬ 
point performance by three to five times. 
But this chip, like the WTL3167 for 
386s, is not compatible with instructions 
written for the Intel coprocessor. Appli¬ 
cations must be written specifically to 
take advantage of the WTL4167’s pres¬ 
ence. According to Dyna Micro’s techni¬ 
cal support, several CAD programs and 
Novell NetWare 386 already support the 


I fyou 

absolutely want or need 
(not the same thing) 
the latest and greatest 
technology , these 
computers are worth 
considering. 

Weitek extensions to the i486 FPU. 

The standard keyboard is a 101-key 
layout from Maxi-Switch. The soft-touch 
board includes a large reverse-lily-pad 
Enter key. 

The AIR486-C passed all the tests I 
threw at it, including the CompuAdd 
VGA card and other peripheral devices. 
My software suite and the BYTE Lab 
tests turned up no anomalies. A test call 
to technical support produced a quick 
and accurate response. 

The unit as tested, including a hard 
disk drive and VGA monitor, lists for a 
competitive $6995. A base unit without 
the drive or monitor lists for $4995. 
Dyna Micro, which sells its machines 
primarily through resellers, also offers 
the 486 as a tower unit for an additional 
$150. The company provides a one-year 
warranty on parts and labor, with service 
performed at the factory. On-site service 
contracts from Intel are available as an 
option. Also, Dyna Micro offers a 
money-back refund within 30 days of 
purchase, and an 85 percent credit or re¬ 


fund within 30 to 60 days of purchase, 
except for special-order items. 

Back to the Benchmarks 

The CPU index of the BYTE bench¬ 
marks shows that both the Dyna Micro 
and Spear machines ran an impressive 
6.2 times faster than BYTE’s baseline 8- 
MHz AT. But neither machine could beat 
the 6,74 CPU index of the speedy 33- 
MHz ALR FlexCache 33/386. 

The speed advantage of the i486’s in¬ 
tegral math coprocessor is obvious. On 
the floating-point tests, the 486s turned 
in scores nearly twice as fast as the Flex- 
Cache’s and an amazing 28 times faster 
than the AT score. 

Most significant for single users are 
the application results. Again, the Flex- 
Cache is the fastest of the lot in tradition¬ 
al tasks, although all the tested machines 
turned in very speedy results. 

The bottom line is this: Both the Spear 
Super 486/25U and the Dyna Micro 
AIR486-C work well and prove that the 
era of the i486 is upon us. If you absolute¬ 
ly want or need (not the same thing) the 
latest and greatest technology, these 
computers are worth considering. My 
preference is the Dyna Micro A1R486-C. 

If you are buying a machine for use as 
a server or for intensive CAD/CAM or 
engineering work, an i486 should be at 
the top of your shopping list. However, 
for many single users, the 25-MHz ver¬ 
sion of that chip doesn’t offer significant 
improvement over a 33-MHz 386 costing 
several thousand dollars less. ■ 


Corey Sandler is president of Word Asso¬ 
ciation , Inc ,, a consortium of high-tech 
authors based in Hoi!is ton, Massachu¬ 
setts. He has written more than 20 books 
and is the former editor of several nation¬ 
al computer magazines and newspapers . 
He can be reached on BIX c/o "editors. " 
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Cure For The 

Common Clone 


IMAGINE. 386SX power, 200 MB-HD, 8 MB RAM, 1024x768 VGA 




with an internal modem...and it fits in a briefcase! 


The Brick fits in half a briefcase, leaving 
room for everything else you have to carry. 


More Practical 
Than A Portable 

The Brick offers an alterna¬ 
tive to the usual trade-offs 
associated with laptops. 
Simply keep a full sized 
monitor and keyboard at 
your home and office, and 
carry just the Brick in 
between. You save half the 
cost, half the weight, and all 
the hassle of coordinating 
files between multiple 
machines. You can have 
one machine with alt your 
files wherever you need if 

A Powerful And 
Quiet Desktop 

Bricks are available with a 
16 or 20 MHz 386sx; a 387sx 
coprocessor; 1 to 8 MB 
RAM; and your choice of a 
40 (25ms), 100 (25ms), or 
200 MB (16ms) hard disk. 
Bricks also del\ver superb 
VGA graphics with 1 MB 
video RAM supporting 800 x 


Introducing the Brick ™ 
A 3S6sx with enough 
power, storage and 
graphics capability to 
run the most demanding 
applications. And it’s 
the first desktop PC 
that’s quiet enough, 
small enough 
and elegant 
enough not to 
be banished 
instantly to the 
floor. This 
remarkable 
computer 
measures 
3"x8"x II" 
and weighs 
only 8.3 lbs. 


600 and 1024 x 768 resolu¬ 
tion for CAD, DTP or Win- 
dows. As an added benefit, 
the Brick is very quiet, its 
rugged aluminum case 
serves as a heat sink so t he 
whisper fan rarely runs. 

832k for DOS 

The Brick provides another 
welcome bonus: an extra 
192k of memory above the 
DOS 640k limit. This unique 
feature allows you to load 
resident programs* such as 
a network or TSRs, into a 
contiguous 192k block of 














high memory, and 
still leave the lower 
640k free. The regu¬ 
lar Brick shown above also 
accepts an internal ISA 16- 
bit half length card, while 
the “Stretch Brick," shown 
at right, accepts one full 
and one half length card. 

Great Value 

Complete Brick systems 
start at just $2,495. For 
your convenience, we also 
offer pre-installed software 
packages - including the 
DESQview™ or the new 
Windows^ 3.0 environ¬ 
ments - and top-rated 
applications. For example, 
the system (shown above) 
including all standard Brick 
features with optional color 
VGA monitor; 4 MB RAM; 
and a 100 MB hard disk 
pre-programmed with 
DESQview 386, Quattro®, 
Sprint®, askSam™, DOS™ 
and Tree86™ is only $3,995! 
With this package, we also 
include our exclusive 
interactive “Talking 


Tutorial" that 
quickly teaches you how 
to use each program. 

Yes, the Brick actually talks . 


Optional paper white VGA 
LCD display with back-fit 
super twist technology. 

Guaranteed 
Satisfaction 

Because we are a direct 
selling manufacturer, 
we have a direct 
interest in the com¬ 
plete satisfaction of 
each and every 
customer. To 
ensure that 
satisfaction, 


Ergo offers; a 30-day money 
back guarantee, a One Year 
Warranty, unlimited 806- 
line support and our exclu¬ 
sive Advanced Diagnostics 
via modem. 

Free Catalog 

You'll find complete 
information on all Brick 
systems, plus a full comple¬ 
ment of enhancements 
including FAX and network¬ 
ing cards, tape backup unit, 
cases, monitors and more 
in our 32-page catalog. 

Why not call for it today? 

Ergo also offers a line of 
traditional 386 computers, 
from 16 to 33 MHz, starting 
at just $1,895. Call us at 
1^800^334925 and we ll 
help you select the 
system that best meets 
your needs. 


A COMPUTER 


COMPANY | 


$2,495 


System Includes 

A Stretch Brick 
A 16 MHz Intel 386SX 
A l MB RAM, Exp. to 8 MB 
A 40 MB hard disk with 
password protection 
A Mono VGA monitor 
A 16-bit full and 8-bit half 
card expansion slots 

Standard Features 

A 1024 x 768 VGA 
controller with 1 MB 
video RAM and EGA, 
CGA, MDA support 
A 101 keyboard 
A 2,400 bps modem 
A 3.5" 1.44 MB floppy 
A 2 serial & l parallel port 
A World wide AC power 
A Hypertext manual 
A 832k DOS capable 
A LIM 4.0 EMS support 
A One Year Warranty 
A Freight included 


Free 32-Page Catalog 

I 1-800-633-1925 

Ergo Computing, Inc., One fntercontinenta 


Circle 95 on 
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Micro 

Way 


MicroWay manufactures a broad range of products that boost 
the speed and capacity of your current PC/AT. They include 
386 and 386SX accelerators and 486 replacement mother- 
boards. We also offer a complete line of Weitek acces¬ 
sories and stock all of the Intel Weitek and Cyrix 
coprocessors. We created the PC numerics industry in 
1982 and have been developing, selling and supporting 
the best numeric software and hardware ever since. 


This XT/AT motherboard 
replacement features a 25 
MHz 80486, 4167 socket and 
a BURST BUS memory inter- 
face. The BURST BUS architec¬ 
ture Is ideal for engineering, 
scientific and CAD/CAJVI applica¬ 
tions. The NDP Fortran-486 driven 
numeric throughput of the 4167 is an 
impressive 13.0 Meg a whetstones, which 
is 100 times the throughput of an 80287 
equipped ATI 


This AT accelerator board replaces your 80286 with 
an 80386 clocked at 20 or 25 MHz. It is socketed for 8 
Megabytes of 32 bit RAM, an 80387, Cyrix CX83D87, or 
Weitek 3167 and a 64K SRAM cache. The numeric perfor¬ 
mance of the Number Smasher 386/25 is a strong function of 
your application and the coprocessor you choose. The 25 
MHz NDP Fortran-386 driven Whetstones are 2.1, 3.7 and 5.5 
MegaWhetstones running on the 80387, CX83D87 and 3167. 


Our MCA Weitek card runs in the IBM Model 
70 and 80. At 20 MHz, its performance is 2 
to 3 times that of an 80387. mm . 


NDP Fortran-486 and C-486 
are globally optimized main¬ 
frame compilers that have 
been fine tuned for the 80486 
and 4767, NDP Fortran-i860 
and C-1860 are available in 
August 


MicroWay and Number Smasher ate registered iredemarks of MicroWay. Inc , 80386, 80387, 60486 
are Ifadsmarks at Iniel Carp.. Cynx and CX63087 are trademarks pi Cyrix Oorp Weitek. 3167 and 
4167 are Jrademarks of Weitek Cerp 


Coming in August: Number Smasher ^ i860 


World Leader in PC Numerics 


Corporate Headquarters PO Box 79, Kingston. MA 02364 USA <508) 746-7341 
32 High St Kingston-Upon-Thames. U.K.. 81-541-5466 USA FAX <508) 746-4678 
Germany 069-75-2023 Italy 02- 74.90.749 Holland 40 836455 Japan 3 222 0544 


Number Smes 




Numeric Perto 

rmdm 

486 

4167 

Megawhetstones 


5,9 

13.0 

Megawhetscales 


4.1 

9.9 
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REVIEW 

Power Servers 


U ntil recently, LAN servers were 
just big, fast PCs. System vendors 
didn't design machines specifi¬ 
cally as file servers* No longer; today, 
vendor after vendor is announcing sys¬ 
tems with special features aimed at the 
LAN server market. 

We looked at two such systems, Stor¬ 
age Dimensions' FileMaster II and Ze¬ 
nith's Z-386/33E. You could use both 
systems as single-user DOS PCs, but 
they're clearly meant to be file servers, 
so that's how we tested them. They also 
offer similar performance, although they 
achieve that performance in very differ¬ 
ent ways. 

The FileMaster II is a slightly modi¬ 
fied Everex Step 386/33. (Everex mar¬ 
kets the same basic machine as the Step- 
Server.) Like all the Everex Step systems 
to date, the FileMaster II uses the stan¬ 
dard AT bus and Everex’s proprietary 
cache controller* But rather than a tradi¬ 
tional PC modified-frequency-modula- 
tion or ESDI hard disk drive, the File- 
Master II uses a SCSI disk subsystem. 
The $11,599 base system comes with a 
33-MHz 386 processor, a socket that can 
hold either a 33-MHz 80387 or a Weitek 
WTL3167 math coprocessor, 4 mega¬ 
bytes of memory, 64K bytes of static 
RAM (SRAM) cache, a 514-inch 1.2- 
MB Teac floppy disk drive, a 150-MB 
SCSI Maxtor hard disk drive, two serial 
ports, two parallel ports, a monochrome 
video adapter and monitor, MS-DOS 
3*3, and a NetWare utilities disk. Our 
evaluation unit was the FileMaster II, 
which contains a second 150-MB hard 
disk drive and sells for $11,999* 

Instead of the AT bus, the Zenith 
Z-386/33E has a 32-bit Extended Indus¬ 
try Standard Architecture (EISA) bus. 
The Z-386/33E’s disk subsystem uses an 
ESDI drive, but with a new Zenith bus- 
master caching disk drive controller* 

The $11,999 base system includes a 
33-MHz 386 CPU, a socket for a 33- 
MHz 80387 math coprocessor, a socket 
for a Weitek WTL3167 math copro¬ 
cessor, 4 MB of memory, 16K bytes of 
SRAM cache, a 3^-inch 1.44-MB flop¬ 
py disk drive, a 150-MB ESDI hard disk 
drive, two serial ports, one parallel port, 
a VGA video adapter, MS-DOS 4.0 
(3.30 on our unit), and Microsoft Win¬ 
dows/386 3*0. Our evaluation unit also 
included an optional Zenith ZCM1492 
FTM (Flat Tension Mask) color monitor 
($999) and an extra 4 MB of memory 


Bill Catcftings and Mark L Van Name 


($499 each), for a total price of $14,994* 

To make the systems comparable, 
we'd need to replace the FTM monitor 
on the Zenith system with a ZVM1470 
monochrome monitor ($299). Such a sys¬ 
tem would cost $12,298, $699 more than 
a FileMaster II* 

Performance 

To see how these two systems would fare 
as file servers, we loaded them with va¬ 
nilla copies of NetWare 386* We then 
copied 4.3 MB of files of all different 
sizes from LAN clients to the server and 
back. We tested each server with first 
one workstation and then four worksta¬ 
tions running the test simultaneously* 
We timed the copying on our fastest cli¬ 
ent system, an ALR FlexCache 25386 
with an 18-millisecond ESDI hard disk 
drive. Testing with only four worksta¬ 
tions might not sound like much, but four 
workstations that are each sending over 4 
MB of data back and forth over the net¬ 
work as fast as possible represents as 
much data movement as many more 
workstations doing the occasional disk 
accesses more typical of real work. 

To help put these two servers in per¬ 
spective, we also timed the test on the 
ALR system alone, copying to and from 
its hard disk drive. We also ran the tests 
on two other servers* To represent a low 
end typical of what many people are 
using today, we used a 16-MHz 386 
Samsung system that had 4 MB of mem¬ 
ory and a smart disk drive controller, and 


we ran NetWare 286 on it* As the keeper 
of the high-end flame, we used a Com¬ 
paq Systempro that had two 33-MHz 386 
CPUs, 12 MB of memory, and Compaq's 
Intelligent Drive Away disk subsystem, 
and we ran NetWare 386 on it* 

We let the vendors supply the Ethernet 
board of their choice. Zenith furnished a 
Novell NE3200, which is a bus-master 
EISA board with its own 80186 proces¬ 
sor. Storage Dimensions sent a CNet 
Technology CNIOOE board, a dumb 8- 
bit board compatible with Novell's 
NE1000. (In the Systempro we used the 
Novell NE32QO; in the Samsung we used 
an 8-bit Western Digital WD8003.) 

Storage Dimensions didn't have ready 
a final version of its NetWare 386 driver 
for the FileMaster IPs SCSI disk drives 
(although NetWare 286 ran fine), so we 
had to use a beta version of that driver. 
We completed the NetWare 386 tests with 
that driver, but we had to halve the File- 
Master ITs bus speed to 8 MHz and add 
one wait state (with a jumper) to the disk 
drive controller. When the company fin¬ 
ishes its NetWare 386 SCSI drivers, the 
FileMaster II's performance might im¬ 
prove—how much is anybody's guess* 
The four servers performed as you 
would expect: The Systempro won, the 
Samsung brought up the rear, and the 
EISA-bus Z-386/33E beat the AT-bus 
FileMaster II (see the table on page 168). 
The FlexCache took 76 seconds to run 
the test on its own hard disk drive, so the 
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FileMaster II 

Company 

Storage Dimensions 
2145 Hamilton Ave. 

San Jose, CA 95125 
(408) 879-0300 

Components 

Processor: 33-MHz Intel 386 with a 
socket for a 33-MHz Intel 80387 or a 
33-MHz Weitek WTL3167 math 
coprocessor 

Memory: 4 MB of 80-ns DRAM; 64K- 
byte cache of 20-ns SRAM 
Mass storage: 5V4-inch 1.2-MB Teac 
floppy disk drive; two 150-MB 14-ns full- 
height Maxtor SCSI hard disk drives 
Display: Everex EverVision MN-100 
monochrome monitor 
Keyboard: 101-key modified IBM 
Enhanced AT keyboard layout 
I/O interfaces: One 9-pin and one 25- 
pin serial port; two 25-pin parallel ports; 
six 16-bit and two 8-bit AT-style 
expansion slots 

Price 

System as reviewed: $11,999 

Inquiry 854. 


Z-386/33E 

Company 

Zenith Data Systems 
1501 Feehanville Dr. 

Mount Prospect, IL 60056 
(800) 553-0331 

Components 

Processor: 33-MHz Intel 386 with 
a socket for a 33-MHz Intel 80387 and 
a socket for a 33-MHz Weitek WTL3167 
math coprocessor 

Memory: 8 MB of 80-ns DRAM; 16K- 
byte cache of 15-ns SRAM 
Mass storage: 3V2-inch 1 44-MB Sony 
floppy disk drive; 150-MB 16-ms half¬ 
height Imprimis ESDI hard disk drive 
Display: Zenith FTM color VGA monitor 
Keyboard: 101-key modified IBM 
Enhanced AT keyboard layout 
I/O interfaces: Two 9-pin serial ports; 
one 25-pin parallel port; six 32-bit EISA 
expansion slots 

Price 

System as reviewed: $14,994 

Inquiry 855. 


FILE SERVER THROUGHPUT TEST 


Our file server test reads and writes a group offiles of varying sizes totaling 
4.3 MB to each server. The baseline is the time to run the same test on our 
ALR FlexCache 25386’s local hard disk drive. Server performance degrades 
as loading increases, but the Z-386/33Eproved slightly more robust than the 
FileMaster II. Times for the Samsung and Systempro aren ’t directly 
comparable; we include them as reference points only. (All times in seconds.) 


System 

One user 

Four users 

% degradation 

ALR baseline server 

76 

N/A 

N/A 

Samsung 

120 

242 

102 

Storage Dimensions FileMaster II 

80 

113 

41 

Zenith Z-386/33E 

73 

99 

36 

Compaq Systempro 

63 

76 

21 


N/A = Not applicable. 


Zenith and Systempro servers actually 
gave better file transfer performance 
over a LAN than the FlexCache on its 
own ESDI hard disk drive. With all four 
workstations running the test, all the 
servers slowed down, but they stayed in 
the same order. While the Z-386/33E 
beat the FileMaster II, the margin of vic¬ 
tory was not great on either test: about 9 
percent on the single-workstation test, 
and about 14 percent on the four-work¬ 
station run. 

Perhaps a more interesting result, 
however, is the percentage by which the 
performance of these two servers de¬ 


graded from the one-work station test to 
the four-work station test. The FileMas¬ 
ter II got 41 percent slower, while the Z- 
386/33E slowed by 36 percent. Based 
largely on the disk architectures of these 
two systems, we expect that this gap 
would widen with more users. 

These tests do not necessarily repre¬ 
sent file transfer activity in a specific 
real-world application. They do, how¬ 
ever, provide a general reference point 
for overall performance differences. 

The BYTE benchmarks for the Z- 
386/33E and the FileMaster II show that, 
as a single-user system, neither machine 


is outstanding. The Z-386/33E still beats 
the FileMaster II on the overall applica¬ 
tion index (20.4 versus 17.3), but both of 
them lose to the 33-MHz FlexCache. 

Moving the Bytes 

The keys to these systems’ strong server 
performances are their disk subsystems. 
While Zenith’s EISA Mass-Storage Con¬ 
troller consumes only one slot, it’s actu¬ 
ally three boards linked by stand-offs 
and edge connectors. The combination 
sports over 200 chips, including the Intel 
NG82355 Bus Master Interface Chip 
application-specific integrated circuit 
(ASIC). The controller can act as an 
EISA bus master, so it can take control of 
the system’s bus to speed DMA transfers 
and avoid tying up the CPU. It also has a 
1-MB cache that came in four 256K-byte 
single in-line memory modules, each of 
which contained two 256K-byte DRAM 
chips. You can expand that cache to 4 
MB with 1-MB SIMMs. 

This controller can support up to four 
ESDI hard disk drives and up to seven 
SCSI hard disk drives, as well as up to 
two floppy disk drives. Based on a con¬ 
troller by Data Technology, the board 
also has some Zenith-proprietary modi¬ 
fications for position-sensing , a tech¬ 
nique that lets the controller know how 
close each drive’s heads are to the de¬ 
sired disk data, information that lets the 
controller minimize head movement. 
The card was clearly new, with about 30 
wires running all over the three boards. 
A Zenith spokesperson said that the firm 
plans to come out with a new version of 
the controller that fits on two boards and 
eliminates these wires. Our Z-386/33E’s 
hard disk drive was a half-height Impri¬ 
mis 150-MB ESDI drive with a 16-ms 
average access time, but Zenith uses sim¬ 
ilar drives from other vendors as well. 

Compared to the Z-386/33E’s EISA 
bus and caching disk drive controller, the 
FileMaster II seemed almost mundane. 
Its SCSI controller was an 8-bit card on 
the system’s AT bus. That bus, unlike the 
bus in normal Everex Step 386/33 sys¬ 
tems, can run at 16.5 MHz, but other¬ 
wise it’s a standard AT bus. The hard 
disk drive was a full-height, 150-MB 14- 
ms drive from Maxtor, Storage Dimen¬ 
sions’ parent company. 

CPU and Memory 

Aside from the bus and disk drive con¬ 
trollers, these two systems aren’t all that 
different. The FileMaster II supports its 
33-MHz 386 CPU with the standard 
Everex proprietary cache system, which 
grows as you add memory. The memory 

continued 
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Zenith Z-386/33E, SD FileMaster II 


APPLICATION-LEVEL PERFORMANCE 


WORD PROCESSING 

Zenith 

SD 

DATABASE 

Zenith 

SD 

Xy Write 111+ 3,52 Med./Large 

Med./Large 

dBASEIJI+ 1,1 




Load (large) 

rtO 


11 

Copy 


18 

43 

Word count 

:01/:10 

i0l/:09 

Index 


06 

: 18 

Search/replace 

:03/:1£ 

:02/;12 

List 


£9 

:56 

End of document 

:01/:OB 

:01/:07 

Append 


39 

1:33 

Block move 

mim 

:02/:G2 

Delete 


01 

:02 

Spelling check 

:O4/:20 

:04/:28 

Pack 


£8 

1:13 

Microsoft Word 4.0 




Count 


04 

:1G 

Forward delete 

:08 


10 

Sort 


39 

1:09 

Aldus PageMaker 1,0a 








Load document 

;07 


07 

□ index: 

4.38 

1.80 

Change/bold 

:13 


14 





Align right 

:10 


11 

SCIENTIFIC/ENGINE BRING 

Zenith 

SD 

Cul 10 pages 

:09 


11 

AutoCAD 2.52 




Place graphic 

:02 


03 

Load SoffWest 

1:04 

1:03 

Print to file 

:57 

1 

09 

Regen SoftWest 


:58 

:55 





Load StPauls 


:1S 

:20 

E3 Index: 

4,73 

5.32 

Regen StPauls 


:16 

:16 





Hide/redraw 

13:15 

1312 

SPREADSHEET 

Zenith 

SD 

STATA 1.5 




Lotusl-2-3 2,01 




Graphics 


:28 

:24 

Block copy 

:02 


02 

ANOVA 


:16 

:16 

Recalc 

:01 


01 

MathCAD 2.0 




Load Monte Carlo 

:08 


14 

IFS 800 pts. 


:31 

:30 

Recalc Monte Carlo 

03 


03 

FFT/1FFT 1024 pte. 


:38 

:36 

Load rlargeS 

;02 


04 





RecaJc rlarge3 

:01 


01 

□ Index: 

2.23 

2.28 

Recalc Goal-seek 

:02 


02 





Microsoft Excel 2,0 




COMPILERS 

Zenith 

SD 

Fill right 

;03 


03 

Microsoft C 5,0 




Undo fill 

1:07 


52 

XLisp compile 

1:56 

2:17 

Recalc 

:Q1 


01 

Turbo Pascal 4,0 




Load Harge3 

:12 


14 

Pascal S compile 

:02 

:03 

Recalc rlarge3 

:01 


01 






□ Index: 


4.91 


3.96 


□ Index: 4.17 3-93 

All limes are in minutssiseconds, Indexes show relative performance; lor ell indexes, an ft MHz IBM PC AT= 1 

LOW-LEVEL PERFORMANCE 1 


CPU 

Zenith 

SD 

DISK I/O 

Zenith 

SD 

VIDEO 

Zenith 

SD 

Matrix 

£ 00 

1.97 

Hard Seek 3 



Text 



String Movie 



Outer track 

N/A 

N/A 

ModeO 

2.48 

N/A 

Byte-wide 

22.72 

12.05 

Inner track 

N/A 

N/A 

Mode 1 

2.47 

N/A 

Word-wide: 



Half platter 

N/A 

N/A 

Mode 2 

1 90 

N/A 

Gdd-bnd. 

17.06 

15.05 

Full platter 

N/A 

N/A 

Mode 3 

1.92 

N/A 

Even-bnd. 

11.35 

6.04 

Average 

N/A 

N/A 

Mode 7 

N/A 

2.28 

Doubleword-wide: 


DOS Seek 



Graphics 



Gdd'bnd. 

12.16 

12.03 

1 -sector 

N/A 

N/A 

CGA: 



Even-bnd. 

5.71 

3.02 

32-sector 

N/A 

N/A 

Mode 4 

1.05 

N/A 

Sieve 

10,43 

10.43 

File I/O* 



Modes 

1.04 

N/A 

Sort 

8.22 

7.91 

Seek 

0.07 

0.02 

Mode6 

0.99 

N/A 




Read 

0.19 

0.90 

EGA: 



□ Index: 

5.41 

6.86 

Write 

0.60 

0,86 

Mode 13 

2.64 

N/A 




1-megabyte 



Mode 14 

2.58 

N/A 

FLOATING 



Write 

3.42 

2.84 

Mode 15 

N/A 

N/A 

POINT 1 

Zenith 

SD 

Ftead 

288 

4,19 

Mode 16 

2.54 

N/A 

Math 

N/A 

N/A 




VGA: 



Error 



□ index: 

3.46 

2.92 

Mode 18 

2.64 

N/A 

Sine(x) 

N/A 

N/A 




Mode 19 

0.94 

N/A 

Error 






Hercules 

N/A 

008 

e* 

Hi A 

N/A 








Error 


□ Index: 


3.65 5.42 


□ Index: 


NM N/A 


SO - Storage Dimensions. 

N/A = Net applicable. Seek times wae omitted in the low-level disk tests due lo 
inaccuracies associated with SCSI devices. 

[ All times are in seconds Figures were generated using the 
8088/6066 and 80386 versions (1.1} of Smali-C. 

* The errors for Floating Point indicate the difference between expected and 
actual values, correct lo to digits or rounded lo 2 digits. 

3 Times reported by (be Hand Seek and- DOS Seek are lor multiple seek 
operations (number at seeks performed currently set to 100). 

4 Read and write times for File I/O are in seconds per 6JK bytes. 

5 For the Livermore Loops and Dhrystone lasts only, higher numbers mean faster 
performance. 



Zenith Z-386/33E 


20.4’ 


20.4 

0 


Storage Dimensions 
FileMaster II 


17.3 


ALR FlexCache 386/33 24.0 


17.3 


IBM PC AT 5.0 


Word 
Processing 

□ 

Spreadsheet 

□ 

Database 

□ 

Scientific/ 
Engineering 

□ 

Compilers 

"Cumulative application index. Graphs ate based on 
indexes al left and show relative performance. 

Zenith Z-386/33E 


Storage Dimensions FileMaster 11 


ALR FlexCache 386/33 


CONVENTIONAL 

BENCHMARKS 

Zenith SD 

UNPACK 929.94 918.02 
Livermore Loops 5 
(MFLOPS) 0.0227 0.0230 
Dhrystone (MS C 5.0) 
(Dhry./sec.) 10845 11520 


IBM PC AT 


□ 

CPU 

□ 

FPU 

□ 

Dish I/O 

□ 

Video 


For a full description of all the benchmarks, sea 'Introducing the Hew BYTE Benchmarks.'’ June 1988 BYTE 
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is interleaved to further improve per for- 
mance. Memory comes in small boards 
that connect like SIMMs. Each board 
holds 4 MB in 36 1-megabit 80-nanosec¬ 
ond chips, and accompanying each one is 
a cache card of the same size. Each cache 
card contains 64K bytes of 20-ns SRAM. 
Memory upgrades come in similar pairs. 
You can have up to four such pairs in the 
system, for a maximum of 16 MB and a 
total cache of 256K bytes* 

The rest of the 12- by 14-inch mother¬ 


board is relatively boring, with few sur¬ 
face-mounted ICs and ASICs* One nota¬ 
ble ASIC is the Chips & Technologies 
82C206 Integrated Peripheral Control¬ 
ler, which is common in AT-bus systems. 

The Z-386/33E's slightly smaller 
motherboard uses numerous surface- 
mounted ICs. It has few ASICs, although 
four are notable: two from Zenith and 
two from Intel (an NG82357 integrated 
system peripherals chip and an NG82358 
EISA bus controller). 


The Z-386/33E also eschews a stan¬ 
dard cache controller in favor of a propri¬ 
etary Zenith cache system that has 16K 
bytes of I5-ns SRAM in a special card 
slot. A 64K-byte version of that cache is 
also available. Eight SIMM slots hold the 
memory, which can come in I - or 4-MB 
SIMMs of 80-ns chips. The first four 
slots can handle only 1-MB SIMMs, so 
the maximum system memory is 20 MB* 

Expansion 

The Z-386/33E also has plenty of room 
to add disk drives. Its single half-height 
hard disk drive and the floppy disk drive 
leave one full-height and two half-height 
bays open. The system starts with a lot of 
EISA expansion slots (six), but the disk 
drive controller, VGA card, and LAN 
adapter fill three of those slots, so only 
three are open. 

The FileMaster I! has less drive ex¬ 
pansion room but more open slots* The 
standard system's floppy disk drive and 
full-height hard disk drive leave only one 
full-height bay open. There are, how¬ 
ever, eight expansion slots—six 16-bit 
and two 8-bit. The video, disk, I/O, and 
LAN cards fill four, leaving four free. 

The Incidentals 

Except for support, the rest of these two 
systems is almost incidental. They have 
similar 101-key keyboards that follow 
the IBM Enhanced AT keyboard layout. 
Documentation on both systems was ade¬ 
quate, although Zenith's was generally 
more thorough. 

Service, on the other hand, is impor¬ 
tant, especially for a network server. 
The FileMaster II comes with a one-year 
on-site service contract with General 
Electric. Zenith offers either one year of 
carry-in service from your dealer or 
three months of on-site service from its 
Zenith Data Systems Service Network* 

It's not easy to choose between these 
systems. Each will boost your network 
performance, but the Z-386/33E offers 
slightly better performance and less deg¬ 
radation under load. We're a little leery 
of the many last-minute changes to the 
Zenith system's motherboard and hard 
disk drive controller, but we experienced 
no problems with the machine. Forced to 
choose between the two systems, we'd go 
with the Zenith Z-386/33E, but it would 
be a close call. ■ 


Bill Catch ings and Mark L. Van Name are 
BYTE contributing editors. Both are also 
independent computer consultants and 
freelance writers based in Raleigh, North 
Carolina, You can reach them on BIX as 
"wbc3 ** and “mvanname, ” respectively. 


1000 DPI! 

From Your HP LaserJet Series II or III 


I t's true! We can turn 
your existing 
Series II or HI 
printer into a 
1000 x 1000 
Turbo Res™ 

Plain-Paper 
Typesetter! National TeleVAR™ 
(Raster Devices Direct) intro¬ 
duces the 1000 Enhancer Kit™ 
for your HP Series II or 111 printer. 

fjy using a new imaging 
D technology called 
Turbo Res™ on our PC-based 
controller, we can transform 
your 300 dpt printer into a 
state-of-the-art Plain-Paper 
Typesetter that gives you print 
quality previously undreamed of, 
even on devices costing over 
$ 20 , 000 , 

S end us your HP Series II or III 
laser printer and we will do 
the rest. We factory install a 
video board and connector in 
your Series II or 111, and supply a 
PC/XT/AT or MCA 6Mb printer 
controller, 135 scaleable fonts, 
direct driver software for 



Windows 
(such as 
PageMaker, 
CorelDRAW!, 
Micrografx 
Designer, Word 
for Windows, etc,), 
GEM (such as Xerox Ventura 
Publisher, GEM Artline, etc*) and 
Word Perfect* 

C ALL NOW! 1-800-468-1732 
(In MN: 612-941-4919) and 
ask about the 1000 Enhancer Kit 
for your Series II or 111 printer. 
The 300 dpi barrier will fall by 
the wayside as you experience 
1000 x 1000 TurboRes. Note 
that all your existing PCL 
functionality remains 
unchanged, so your printer can 
live in both worlds— PCL and 
1000 x 1000 TurboRes! 



PrePress Systems Specialists 
Formerly Raster Devices Direct t Inc, 


©1990. Raster Devices Direct, Inc,. National Tale VAR and 1000 Enhancer Kil are trademarks of Raster Devices 
Corporation. TurboRes is a licensed technology and a trademark of LaserMaster Corporation. All other product 
and brand names ere trademarks and registered! trademarks of their respective companies. All prices and 
specifications era subject to change without notice. Please call for current pricing and warranty details. 


VISA, MASTERCARD AND AMERICAN EXPRESS ACCEPTED 
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note or me an 
tower prote<tion 
for state of the 
art power 
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m loput Power Fault 


Your premier file-server deserves 
premier Uninterruptible Power 
Source (UPS) protection. The UPS 
600LS from American Power Con¬ 
version features sine wave output, 
automatic diagnostics, advanced 
surge suppression and continuous 
ine filtering. An intelligent micro¬ 
processor and a communications 
interface are built-in, so you can 
use automatic shutdown with Net¬ 
Ware, VINES, LAN Manager, and 
SCO UNIX. If you're buying the 
pest, don't settle for less than reli- 




Amerlcan Power Conversion 



Lan's Best Friend" 

2 bis rue P.H. Spaak 
Esplanade Parc d’Enterprises 
Saint Thibault des Vignes 
77462 Lagny sur Marne 
Cedex, FRANCE 

tel. 011-33-1-64-021158 fox. 011-33-1-64-304283 



ompaq and System Pro arc trademarks of Compaq Computer Corp. M;cr >sofi.tndthe Mi< 

an's Best Friend and PowerChutc arc trademarks of American 

ywer Conversion. All other trademarks are the property of their respective owners- 
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Thalarctos maritimus 



#3 in a series on consumer habits 



l he polar bear is the great white 
hunter of the Arctic Circle.Migrating 
long distances over the vast 
frozen desert, it tracks large prey such 
as seals and sea lions. In a sprint, 
it can reach speeds ofupto25 mph. 
When it raids the ice box, it 
doesn't waste energy on small fish. 
The readers of BYTE magazine 
are just as selective. For they, too, 
are relentless hunters with big 
appetites. They are advancedperson¬ 
al computing experts whose 
hunger for new product information 
is insatiable. They seek technical 
analyses. Extensive reviews. 

A complete rundown of product 
comparisons. Which is 
what they get in every BYTE. Some 
publications may promise 
you more paid readers than BYTE’s 
450,000. But none so voracious. 








SYSTEM 


Ben Smith 


REVIEW 

Personal Iris: The Dream Maker 



The Silicon Graphics Personal Iris Turbo workstation. I created the BYTE logo 
shown on-screen as a 3-D object. The Iris can set the logo in motion, recalculating 
and redrawing every polygon in real time. 


Personal Iris Model 4D/25 Turbo 
Company 

Silicon Graphics Computer Systems 
2011 North Shoreline Blvd. 

P.O. Box 7311 
Mountain View, CA 94039 
(415) 960-1980 

Components 

Processor: 20-MHz MIPS R3000 RISC 
processor: R3010 FPU 
Memory: 8-MB RAM; 96K-byte cache 
Mass storage: 380-MB SCSI hard disk 
drive: 150-MB cartridge tape drive 
Display: 19-inch, 1280- by 1024-pixel; 
16.7 million (24 bits) simultaneously 
displayable colors 
Keyboard: 101-key IBM AT style 
I/O interfaces: Two serial ports; one 
parallel port; SCSI port; Ethernet port; 
video and audio ports 


Software 

Irix (Unix System V release 3.2); 
Workspace environment manager; 

4-Sight windowing system; X Window 
System version 11; NeWS graphical 
environment; Alias QuickModel and 
QuickPaint; Wavefront Personal Visualizer; 
a host of 2-D and 3-D graphical demos 
and source code 

Price 

System as reviewed: $32,500 

Inquiry 856. 


A ny designer, whether an architect, 
engineer, planner, or graphic art¬ 
ist, needs to visualize a design 
while creating it. Rare individuals in this 
group can generate solid models in their 
minds. The mental models are so real for 
these people that they can rotate them, 
move into them, and investigate the de¬ 
tails. But, unfortunately, these imagin¬ 
ings are not easily communicated to oth¬ 
ers. Wouldn’t it be wonderful to display 
the models on a computer with as much 
detail and flexibility as in the mind? 

That is just what the Silicon Graphics 
Personal Iris workstations are designed 
to do, and the new Turbo model does it 
very fast. It does it so well, in fact, that 
IBM has selected the same graphics 
hardware for use in its RISC Sys¬ 
tem/6000 high-end workstations. 

Thoughtf ul Package 

Inside its simply designed chocolate- 
brown case, the Personal Iris Model 
4D/25 sports a 20-MHz MIPS R3000 
processor with the accompanying FPU. 
Add to that a 32K-byte data cache and a 
64K-byte instruction cache, and you have 
a serious number cruncher. Feed those 
numbers into the famous Silicon Graph¬ 
ics specialized display-processing pipe¬ 
line with the Turbo Graphics option, and 
you have a machine that can produce 
real-time animation of solid objects. All 
this power is contained in a squat tower, 
with concealment panels to hide the 
cables in the back and the floppy disk 
drives and tape drives in the front. 

Disk and cartridge tape drives slide in 
and out of the chassis without tools, so 
changing system drives is no more diffi¬ 
cult than changing tape cartridges. Simi¬ 
larly, changing the electronics assembly 
requires no expertise or tools: Slide off a 
plastic panel and remove one screw. The 
entire circuit cage lifts right out. The sys¬ 
tem upgrade kits we received included 
instructions for user installation, all the 
necessary tools (like a screwdriver for 
removing that one screw), and grounding 
straps to protect electronic components 
while you handle them. 

The standard input devices are an AT- 
style keyboard and an optical mouse. You 
can add an optional digitizing tablet and a 
three-dimensional input control called a 
SpaceBall. The system has two serial 
ports, a parallel port, an Ethernet port, a 
SCSI port, and an array of special-pur¬ 
pose connectors for video-recording 
equipment. 

Will It Run DOS? 

Despite its size and shape, this machine 
is far from a PC. It will emulate MS- 
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DOS, but even the most complex DOS 
program would seem wimpy compared 
to any native Iris application. 

The underlying operating system, 
Irix, is, as you might guess, an enhanced 
Unix, All your standard System V re¬ 
lease 3,2 utilities and libraries are there, 
along with some BSD enhancements for 
interprocess communications and net¬ 
working- Silicon Graphics has added a 
rich window manager, along with graph¬ 
ics and window programming libraries. 
You can also use X Window System, 
NeWS, and PH1GS graphics. All these 
window and graphics systems run under 
the supervision of the Irix window man¬ 
ager, Therefore, if you click on a Post¬ 
Script file, the Iris creates an appropriate 
window in which to view it* 

Getting It AH on Paper 

No one can fault Silicon Graphics for 
failing to adequately document its system 
and software. There are 21 binders in all, 
but some of them hold two or three sub¬ 
manuals, Of these, several are devoted to 
Irix and are mostly reprints of traditional 
AT&T and Berkeley documentation. 
Several more cover the graphics 
extensions and the mountain of demon¬ 
stration, executable, and source code 
shipped with the Iris, The overall quality 
and readability of the documentation is 
up to normal Unix standards, and the 
binder labels and section tabs make it 
somewhat easier to spot your topic of in¬ 
terest from among the thousands of 
pages. 

Four user's manuals—those covering 
the bundled applications from Alias Re¬ 
search and Wavefront, and Silicon 
Graphics' own Personal Iris User’s 
Guide—stand apart from the rest. Using 
them together, you can quickly become 
familiar with the Iris and its capabilities, 
without having to open any of the other 
20 binders. Each has a “getting started” 
section, and this group of documents is 
custom-made for impatient users who 
can’t wait to set their teapots to spinning. 
On-line manuals round out the set. These 
include virtually all reference pages, ex¬ 
cept for demonstration programs and the 
bundled applications. 

Performance 

The Iris Model 4D/25 that I reviewed had 
8 megabytes of RAM, 96K bytes of cache 
memory, a 380-MB SCSI hard disk 
drive, and an internal tape drive, CPU, 
disk, and floating-point performance, as 
tested by the BYTE Unix benchmarks, 
make the system competitive with other 
workstations in its price range. 

continued 


Silicon Graphics 
Personal Iris Turbo 

HIGH-LEVEL PERFORMANCE 



Iris 


Filesystem throughput 

(1600 1024-byte blocks 
in Kbytes/sec.) 

Read 

Write 

Copy 


564 

564 

330 


Silicon Graphics 
Personal Iris Turbo 


Everex 




Time 

Index 

Time 

& 

C Compiler 

2.18 

0.95 

2.08 

□ 

DC Arithmetic 

0.21 

3.00 

0.63 

n 

Tower of Hanoi 

(17'disk problem) 

System Loading* 

0.3Q 

1.87 

056 


1 concurrent background 





process 

3.31 

1.23 

4.06 


2 concurrent background 





processes 

4.00 

1.45 

5.80 


4 concurrent background 





processes 

7,19 

1.34 

9.60 

□ 

6 concurrent background 





processes 

11.50 

1.50 

1730 

LOW-LEVEL PERFORMANCE 







Iris 

Everex 



Time 

Index 

Time 

□ 

Dhrystone 2 





(without registers; 
Dhry./sec.) 

13454 

0,97 

13847 


Arithmetic 





(10,000 iterations) 
Arithmetic overhead 

0.20 

3.60 

0.72 


Register 

290 

1.01 

2.92 


Short 

2.92 

1.21 

3.52 


Integer 

2.90 

1.08 

3.12 


Long 

2.90 

1.08 

3.12 

m 

Floating Point 

2.02 

5.90 

11 92 


Double 

1.70 

7.78 

13.22 


Throughput 





System call overhead 
(5 x 4000 calls) 

Pipe throughput 

0.62 

1.77 

1.10 


(read and write 





2048- x 512-byte 
blocks) 

0.45 

2,04 

0.92 


Pipe’based context 
switching 
(2 x 500 switches) 
Process creation 

0,21 

300 

063 


(100 forks) 

Excel throughput 

0,55 

2.24 

1.23 


(100 execs) 

0.82 

4.18 

3.43 


* Cumulative Index is formed by summing the indexed performance re¬ 
sults for C Compiler. DC Arithmetic. Tower of Hanoi, System Loading 
(with etghf concurrent background processes). Dhrystone 2. and Float¬ 
ing Point tests. 

1 System loading performed using Bourne shell scripts and Unix utilities. 

Note: AH resutts are in seconds, unless otherwise spediied. indexes show 
relative performance. For all indexes, an Evarex Step 3BS/33 running Xenix 
2.3.1 » 1 


9.7 


I_I C Compiler 

I I DC Arithmetic 

1 I Tower of Hanoi 

I I System Loading 

l~ I Dhrystone 2 

Floating Point 


For a description of all ihe benchmarks, see "The BYTE Unix Benchmarks," March BYTE. 
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Personal Iris: The Dream Maker 


The benchmarks don't measure the 
most impressive aspect of the Personal 
Iris: its graphics performance. Accord¬ 
ing to Silicon Graphics, the 4D/25 Turbo 
will manipulate 200,000 3-D vectors in a 
second, or 20,000 polygons per second. 
These numbers have little meaning out of 



Photo 1: As rendered here, the Silicon 
Graphics logo contains roughly 1400 
polygons. With solid surfaces, remote and 
local lighting, calculations of spectral 
characteristics of surface, and full color 
rendering , this object can rotate and 
move in real time. The animation is 
smooth and convincingly real. 


context, so consider the model in photo 
1. Iris renders this model, with over 
1000 3-D polygons, smooth shading, and 
multiple light sources, so quickly that it 
simulates smooth motion by redrawing 
the entire model in a slightly different 
position several times a second. 

Put On a Simple Face 

The Irix operating system comes with its 
own window manager, icon-based file 
manager, and editor, as well as several 
handy graphics applications, including 
Alias’s QuickModel and QuickPaint and 
a robust rendcrer from Wavefront, the 
Personal Visualizer. 

The Irix window system is partly em¬ 
bedded in the operating system instead of 
built on top of it like Motif, The window 
manager, 4-Sight, is good compared to 
what was available a few years ago, but it 
seems a little archaic when compared to 
Motif and Open Look. Repositioning 
overlapping windows, for instance, can 
turn areas of the screen to mush for sev¬ 
eral seconds until the window manager 
cleans things up. Selecting options from 
cascaded menus requires a delicate hand 
on the mouse, because there is no way to 
freeze a menu on the screen while you 
move to the next level. You must keep the 
mouse button pressed while you careful¬ 
ly maneuver through the hierarchy of 


menus. 

The icon-based file manager opera¬ 
tions are intuitive. As with many other 
systems, double-clicking on a file icon 
starts up the application program associ¬ 
ated with the icon. Dragging an icon to 
the dumpster gets the associated file out 
of the way. Dragging an icon from one di¬ 
rectory window (or folder) to another 
moves the file. 

The Irix file manager also manages 
the Workspace, a virtual directory to 
which you can drag file icons. Instead of 
moving the file from the directory to the 
Workspace (the action associated with 
dragging an icon from one directory win¬ 
dow to another), the file manager creates 
a virtual link of the file between the di¬ 
rectory and the Workspace. I’m familiar 
with the structure of the Unix file sys¬ 
tem, and 1 had trouble understanding 
how the Workspace worked. It may be a 
gentle approach to file management for 
those unfamiliar with the subject, but 
sooner or later they will have to learn the 
way things are done for real. 

The window-based editor. Jot, is prob¬ 
ably all that any nonprogrammer will 
ever need for editing; itis easy to use and 
has enough features to continue to satisfy 
users even after they learn its basic capa¬ 
bilities. 

QuickModel and QuickPaint are also 
easy to learn. You can use QuickModel to 
create 3-D models, and QuickPaint to 
create 2-D paintings. Then you can use 
the output from these programs as ele¬ 
ments for Wavefront’s Personal Visual¬ 
izer, the full-featured rendering applica¬ 
tion. QuickModel is an excellent way to 
become familiar with the 3-D capabili¬ 
ties of the Iris. You can build complex 
models by creating and manipulating 
wire frames in three orthographic views 
and a simultaneous perspective view. 

QuickModel gives you basic solid 
forms—a box, a sphere, and a cone— 
with which to build. You take each of 
these shapes as needed and mold them to 
create your model. You can also generate 
surfaces by extending and rotating Bezier 
curves. You can manipulate your per¬ 
spective viewpoint as you work on the 
shape. At any point during the design, 
you can render the model with flat or 
smooth (Gouraud) shading, color, and 
local lights, and you can rotate it and 
zoom in on it for a dose inspection (see 
photo 2), 

The documentation provided by Alias 
and Wavefront for their applications is 
very good, as far as it goes. These pro¬ 
grams are not demos in the conventional 
sense of the word, but they are running 
advertisements for higher-level products 



Photo 2: QuickModel allows you to create models with additive 3-D geometric forms 
in orthographic views. You can then view them in perspective and export your views 
to Wavefront's Personal Visualizer, a full rendering program. 
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Seagate’s Technology 


I o the naked eye, 

I disc drives haven’t 
changed much in 
the past few years. While the visible 
aspects have remained the same, the 
parts you can’t see have improved 
dramatically. What used to be mega¬ 
bytes are now gigabytes. And Seagate 
is at the forefront of this technologi¬ 
cal revolution. 

We’ve not only increased capac¬ 
ities. but we’ve found ways to make 
drives faster and more reliable. For 
example, Zone Bit Recording’ 11 is 
a recording technique that permits 
higher capacity and faster average 
data transfer rates than conventional 
recording methods. Our straight-arm 
actuator has 60% less mass than most 
other designs, giving our Wren™ and 
Sabre™ families lightning-quick ac¬ 
cess performance. And by increasing 
spindle rotation 50% to 5400 RPM, 
we’ve significantly increased the 
transfer rate and reduced the latency 
in our 1.5 GB Elite™ drive. 

As a result of these and other 
technological improvements, Seagate 
now offers drives from 20 MB to 
2.5 GB in the widest range of form 
factors and interfaces imaginable, 
for almost every conceivable applica¬ 
tion. And we're not through yet. 

Like the artist who spends years 
perfecting his craft, Seagate has spent 
the past decade mastering the fine art 
of disc drives. To get a first-hand look 
at the state-of-the-art, contact your 
authorized Seagate distributor, or call 
Seagate directly: 800-468-DISC, or 
408-438-6550. 

c Seagate 

Zone Bit Recoding, Wren, Satire and Elite are budemark) of * *telly-owwd subsidiary 
of Ssngrtr 'fGdinolqsy. lev.; 

Supine and the Seagate logo air regrsieiEd Irarfemaiia of Seagate Tedmulogy, Inc. 
GlWQ TKto»le*y. Inc. 










Circle 122 on Header Service Card 



Accepts PC, XT, AT Motherboards 
and Passive Backplanes 


Doesn't Look Like IBM 


Rugged, Modular Construction 


Excellent Air Flow & Cooling 


Optional Card Cage Fan 


Designed to meet FCC 


204 Watt Supply, UL Recognized 
145W & 85W also available 


Call or write for descriptive brochure and prices: 
8620 Roosevelt Ave. • Visalia, CA 93291 

209 / 651-1203 

TELEX 5106012830 (INTEGRAND UD) 
FAX 209/651-1353 

We accept Bank Americard/VISA and MasterCard 

IBM, PC, XT, AT trademarks of International Business Machines. 
Onves and computer boards not included 


Rack & Desk 
PC/AT Chassis 

Integrand’s new Chassis/System is not 
another IBM mechanical and electrical 
clone. An entirely fresh packaging design 
approach has been taken using modular 
construction. At present, over 40 optional 
stock modules allow you to customize our 
standard chassis to nearly any requirement. 
Integrand offers high quality, advanced 
design hardware along with applications 
and technical support all at prices competi¬ 
tive with imports. Why settle for less? 


Rack & Desk Models 


Reasonably Priced 


^Passive 

Backplanes 
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Personal Iris: The Dream Maker 


offered by both companies. I’m always 
pleased when a hardware vendor includes 
free software of any kind, and Silicon 
Graphics distinguishes itself by provid¬ 
ing tons of it. 

The BYTE Logo Project 

To better understand the graphics hard¬ 
ware and the software libraries that fa¬ 
cilitate its use, I wrote a C program to 
generate the solid-form BYTE logo 
shown in the photo on page 174. You can 
rotate or translate the object or your 
viewpoint using the mouse. You can even 
send the model into a tumbling spin. 

The logo model is generated from four 
tables of 2-D data points. Each table de¬ 
scribes the edges of a single letter in the 
word “BYTE.” Two rather lengthy and 
boring functions use these tables differ¬ 
ently to describe the polygons that make 
the faces of the logo and the polygons 
that make the edges. 

The largest part of the time needed for 
the project was spent in mathematically 
describing the model, roughly 230 poly¬ 
gons (I did it by hand, without any CAD 
tools—not recommended). When I was 
working on the solid model, the power of 
the Personal Iris became supremely ob¬ 
vious. But the level of the Irix graphics 
libraries requires you to know your 3-D 
analytic geometry. You must describe 
each polygon and its unit normal vector 
for the Iris to properly calculate the light¬ 
ing of the polygon’s surface. This is a 
nontrivial problem and remains the re¬ 
sponsibility of the programmer. But once 
you have solved it, the Iris will do all the 
work of rendering as you rotate and move 
your viewpoint. Adding mouse control 
and menus was simple, but again, I had to 
write all the high-level work of turning 
mouse and menu operations into pro¬ 
gram-flow changes and 3-D motion. 

During the course of the project, I 
found that the Irix window-based sym¬ 
bolic debugger, edge, was easy to use 
and that the Silicon Graphics technical- 
support people are friendly, knowledge¬ 
able, and responsive. 

The BYTE logo project took about 40 
hours of study and programming. Mind 
you, most of this time was spent at the 
low end of the learning curve. To finish 
another similar project would take only 
about 10 hours. All in all, I enjoyed pro¬ 
gramming the Iris, but I would have 
liked a few more convenience routines to 
handle more common functions. 

Most people will find that there really 
isn’t a need to do any programming for 
the Iris, since there are plenty of applica¬ 
tion programs. According to the Silicon 
Graphics directory of software products. 


more than 400 commercial applications 
are available for its machines. 

There are 21 different professional an¬ 
imation packages that run on these ma¬ 
chines, making the Iris the machine of 
choice for that kind of work. There are 
seven packages for building design; 
dozens for mechanical engineering, 
aerodynamics and fluid dynamics, and 
automation; and a host of applications for 
graphics modeling. The list also includes 
an assortment of databases, spread¬ 
sheets, and editors. 

Who Will Buy 

Silicon Graphics workstations are al¬ 
ready established as the most cost-effec¬ 
tive, production-quality, computer-ani¬ 
mation workstations. They are also very 
affordable for applications such as visu¬ 
alization of data from medical scanning 
equipment (e.g., CAT scans). 

Without question, anyone who wants 
to do 3-D rendering could profit from a 
Silicon Graphics Personal Iris Turbo 
system, but, clearly, not everyone can af¬ 
ford one. A minimal Personal Iris 12.5- 
MHz system with a 14-inch (1024- by 
768-pixel) monitor costs $13,500. This 
configuration will display only 256 
colors out of a palette of 16.7 million. 
The minimum configuration does not in¬ 
clude a hard disk drive; $2000 buys you a 
200-MB drive. The drive includes the 
operating system and all the graphics 
utilities. 

The machine I reviewed had the mini¬ 
mum 8 MB of system memory (out of a 
possible 32 MB), but it had the 20-MHz 
processor, the full Super Graphics op¬ 
tions that deliver 24-color bit planes 
(16.7 million colors), 24 z-buffer planes, 
and eight system planes (see “3-D 
Graphics: From Alpha to Z-Buffer” on 
page 271). It also had a 380-MB hard 
disk drive and a 150-MB quarter-inch 
SCSI tape drive. The total value of the re¬ 
view system is $32,500. For graphics op¬ 
tions, this is the top of the Personal Iris 
line but the low end of the Silicon Graph¬ 
ics family. Slip the disk drive from the 
review machine into a $13,000 model, 
and you can do the same things, but 
without the same performance or range 
of colors. 

The Personal Iris 4D/25 places real 
graphics power in the hands of the people 
who need it most. Designers, engineers, 
artists, and other dreamers will find this 
system a willing bridge between the 
drawings of the mind and the finished 
product. ■ 


Ben Smith is a BYTE technical editor. You 
can reach him on BIX as ii ben_smith. ” 
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In Our Business, the 
most important thing 
Vbur Bottom Line. 


. . .PC Magazine, PC Buyers Guide, 
Computer Shopper, Byte, and Personal 
Computing all say the same thing 
about PC Brand in their reviews: 
"Outstanding quality... Rock Bottom 
Price." We couldn't have said it better 
ourselves. 

Support: Everybody claims it, 
but check our facts; 30 Day Money 
Back Guarantee (no RMA's required). 
Toll Free Technical Support. Toll Free 
Customer Service, On-Site Service, On- 
Site Installation, Leasing and Custom¬ 
ized "Built to your Specs" configura¬ 
tions. Even our FAX'S are on Toll Free 
Lines. Our support is so good it wins us 
Awards . 

Put it all together and it spells 
our commitment to you, the Bottom 
Line , the Best one in the Business. Call 
us at 1-800-PC Brand Today. 


You're reading a magazine 
with hundreds of "look-alike" ads for 
IBM Compatible Computers, they all 
claim similar performance, outstanding 
quality, low price and great support. 

I low do you make your choice? 

Price: Some show unusable 
entry level or giant overkill units, and 
sock-it-to-you on the drives, monitors 
and video cards you really need. Some 
add outrageous freight, handling and 
customization charges. We don't. We 
advertise the industries largest selec¬ 
tion of complete drive and video con¬ 
figurations all unbelievably priced. All 
priced delivered to your door. 

Quality: Some claim quality 
but offer only a 30, 60 or 90 day 
warranty. Our 5 year program is the 
best and longest in the business... 


PC BRAND OFFERS A FULL 
RANGE OF COMPUTER SYSTEMS 


NAME BRAND PERIPHERALS 
AT THE LOWEST PRICES 


FREE FREIGHT 

TOLL-FREE SERVICE & SUPPORT 
5-YEAR WARRANTY 1 

30-DAY MONEY BACK GUARANTEE 

ON-SITE SERVICE BY TRW* 

24-36 MONTH LEASING 


BRAND 


Turn page for PC Brand Systems. 


PC BRAND 
COMPUTERS 


UNTOUCHABLE 

QUALITY, 

UNBELIEVABLE 

PERFORMANCE, 

OUTSTANDING 

SUPPORT, 

AT 

ROCK BOTTOM 
PRICES. 


*TRW- National Computer Maintenance Services 5 Year Limited Warranty, details available on request 
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Find Out Why 
We're Rated Nal for 
Service & Support. 

"PCBrand ts the LL Bean of personal computer mail order... 

...PC Brand wants no unhappy customers,...it's service and support policies help to insure that." 

-Personal Computing's 10 Best Mail Order Companies, Feb . 1989 


286 SYSTEMS FROM $599. 

NEW FASTER, HIGHER CAPACITY DRIVES 
AT THE SAME ROCK BOTTOM PRICES. 



PC BRAND 286/12_$599 

12 MHz Clock, Zero Wait Operation, 

Norton SI153 Landmark ™Speed 15.1MHz, 

512K RAM, 1.2MB or 1.44MB Drive, 101-Keyboard, 
2 Serial and 1 Parallel Ports 

PC BRAND 286/16_$749 

16 MHz Clock, Zeno Wait Operation, 

Norton SI 19.0 Landmark ^Speed 20 .6MHz, 
512KRAM, 1.2MB or 1.44MB Drive, 101 Keyboard, 

2 Serial arid l Parallel Ports 

PC BRAND 286/20_$899 

20 Ml 1 z Clock, Zero Wait Operation, 

Norton SI 23 .0 Landmark™ Speed 26.7 MHz, 

512K HAM ,1.2MBor 1.44MB Drive, 101-Keyboard, 

2 Serial and 1 Parallel Ports 


■Tower is a registered trademark of NCR Corporation 


Standard System Features: 4 

* 80286-12, 80286-16,80286-20 operating at 

12 MHz, 16MHz, or 2GMH z w/2ero Wail 

* 512K RAM expandable to SMB on the System 

board using 256K or 1MB RAM 

* 1.2MB 5.25" or 1.44MB 3.5" Diskette Drive 

* FCC Class "A", 1 mended for business use 

* High performance I6bit VGA Cards with 

optional 1024x768 capability 

* 1:1 Interleaved Hard/Floppy Drive Controller, 

1 Mb/Second disk transfer rates on all 40Mb 
drives or larger 

* Enhanced 101-key Qick/lTactite Keyboard 

* 2 Serial & 1 Parallel ports on std-configu rations 

* High Capacity System Power supply 

* Real Time Clock/Calendar with 5 Year Battery 

* 80287 Co-Processor Support 

* AMI BIOS w/fuli MS/DOS, OS/2, XENIX, UNIX, 

NOVELL, 3COM and PC NET compatibility 

* Built-in System Board LiM 4.0EMS hard warn 
» User configurable I/O timing permitting comp¬ 
atible operation w/blder peripherals or faster 
T/O for newer devices 

* 8 Slot motherboard design (5 lSBit & 3 BBit) 

* Medium foot print case w/6 Disk Drive bays 

Options: 

* Low profile Slim Line Case w/3 Disk bays 

(as pictured above) 

* Mini Size desk top Tower* Case w/4 bays 

* VGA or CGA Plasma Portable Case 

* Factory Installed RAM Upgrades 

» Custom configurations w/Name Brand 
peripherals of your choice 


^Features below for 286/16 and 20 only. Call For 286/12 


NEW, FASTER, HIGHER CAPACITY DRIVES 
AT THE SAME ROCK BOTTOM PRICES. 


PC BRAND 286/12 

w/512k , Hard Disk Drive, Monitor & Video Card 


Hjjnl Driven 
Mb/M* 

ao/to 

40/19 

71/25 

UO/17 

No Video 

$929 

$1029 

$1209 

SJ349 

Mnno 

11049 

51149 

$1329 

$1469 

VGA-Mono 

11229 

$1329 

$1509 

$1649 

VGAColor 

11459 

$1559 

$1739 

$1879 

SVGA/tofcir 

11569 

$1669 

$1849 

$\9m 


PC BRAND 286/16 

w/5l2k r Hard Disk Drive, Monitor tk Video Card 


Hard Drives c 
Mb/M* 

20/40 

40/19 

71/3$ 

no/i? 

No Video 

$1079 

$1179 

$1359 

$1499 

Mono 

$1199 

$1299 

$1479 

$1619 

VGA-Mono 

$1379 

$1479 

$1659 

$1799 

VGA-Color 

$1609 

$1709 

$1889 

$2029 

SVGA/O)Joe 

$1719 

$1819 

$1999 

$2139 


PC BRAND 286/20 

w/5l2k. Hard Disk Drive, Monitor & Video Card 


Hard Driven 
Mb/Ms 

20/40 

40/iy 

71/2$ 

110/17 

No Video 

$1229 

$1329 

$1509 

$1649 

Mono 

$1349 

$1449 

$1629 

11769 

VGA-Mono 

$1529 

$1629 

$1809 

$1949 

VGA-Color 

$1759 

$1859 ! 

$2039 

$2179 

SVGA/Color 

$1869 

$1969 

$2149 

$2289 





































30-DAY 
MONEY BACK 
GUARANTEE 

FREE FREIGHT 

TOLL-FREE 
SERVICE AND 
SUPPORT 

ON-SITE SERVICE 
BY TRW 

24 or 36 MONTH 
LEASING 

AND A 5-YEAR 
WARRANTY 


Best 

"Executive Decision" 
System. 

-Personal Computing, 

Best Bargain Systems. Dec. 1989 


"The IC Brand 386/SX-16 
performed at least as well as 
the far costlier Compaq... 

We simply began marveling 
at what is surely the biggest 
bargain in personal 
computing" 


Intel 386 
Technology 
at286 Prices 



Only $899 


PC BRAND 386/SX-16_$899 

16 MHz Clock, Zero Wait Operation • Norton SI 18.7 Landmark™ 18.3MHz, 
512K RAM. 1.2MB or 1.44MB Drive, 101-Keyboard, 2 Serial and 1 Parallel Ports 


Standard System Features: 

• 803H6SX Processor Operating at 16MHz deliv¬ 

ering 18MHz Effective Throughput 

• 512K RAM expandable to 8MB on the System 

board using 256K and/or 1 MB RAM 

• 1.2MB 5.25" or 1.44MB 3.5" Diskette Drive 

• FCC Class "A". Intended for business use 

• High performance l6bit VGA Cards with 

optional 1024x768 capability 

• 1:1 Interleaved Hard/Floppy Drive controllers, 

1 Mb/Second disk transfer rates on all 40 Mb 
drives or larger 

• Enhanced 101 -key Click/Tactile Keyboard 

• 2 Serial & 1 Parallel ports on std-configurations 

• High Capacity 200 Watt System Power Supply 

• Real Time Clock/Calendar with 5 Year Battery 

• 80387SX Co-Processor Support 

• AMI BIOS with full MS/DOS, OS/2. XENIX, 

UNIX, NOVELL, 3COM compatibility 

• 8 Slot motherboard design (5 l6Bit & 3 8Bit) 

• Medium foot print case w/6 Dusk Drive hays 
(Shown in optional Mini Size Tower • Case) 

Options: 

• Low profile Slim Line Case w/3 Disk bays 

• Mini Size desk top Tower • Case w/4 Disk 

Drive bays (as pictured above) 

• VGA or CGA Plasma Portable Case 

• Factory Installed RAM Upgrades 

• Custom configurations w/Name Brand 

peripherals of your choice 


80386a 16MHz System s with: 

1Mb RAM, VGA Card, Color Monitor 
40Mb Hard Disk. DOS, I/O 


$5,000 

S4J00 

$3,600 

$2,900 

$ 2,200 

$1,500 





NEW, FASTER, HIGHER CAPACITY DRIVES 
AT THE SAME ROCK BOTTOM PRICES. 


PC BRAND 386SX-16 

w/512k, Hard Disk Drive. Monitor & Video Card 


Hard Drive*: 
Mb/Ms 

20/40 

40/19 

71/25 

110/17 

No Video 

$1229 

$1329 

$1509 

$1649 

Mono 

$1349 

$1449 

$1629 

$1769 

VGA-Mono 

$1529 

$1629 

$1809 

$1949 

VGA-Color 

$1759 

$1859 

$2039 

$2179 

SVGA/Co lor 

$1869 

$1969 

$2149 

$2289 


-Computer Buyer's Guide , 
Cover Story, Oct , 1989 


Call 1-800-PC BRAND 


(Call 1-800-722-7263) In All 50 States FAX# 1-800-722-7392 

PC Brand, Inc. 954 W Washington St. Chicago. IL 60607 Canadian Fax » 312-635-2888 Can adian Vo i ce » 312 -226-5200. 

We are open Mon. thru Pri.: 8am to 6pm Central Time. MasterCard, VISA, Discover, Checks GCSlSJI 

and Approved P.O.S are Accepted Prices and specifications subject to change. BYTE 15-7 lv—xL/1 U«23a! 


*TRW-National Commiter Maintenance Services 


TITTY 1QQO • R Y T P Iftl 



















Low-Cost 

Alternative 


PC BRAND 386/20_$1349 

20 MHz Clock, Zero Wail Operation, 

Norton SI 23.0 Landmark Speed 26, 1MHz, 

VJ24K RAM. 1.2MB or 144MB Drive. 101-Keyboard, 
2 Serial and 1 Parallel Ports 

PC BRAND 386/25 _$1499 

25 MHz Clock. Zero Wait Operation, 

Norton SJ 2R2-Lmdmark Speed 33.6MHz, 

Norton S13l.6-landniark Speed 43,5 w/Cache. 
KE'SC RAM,L2MBor 1.44M13 Drive, 101-Keyboard, 
2 Serial and 1 Parallel Ports 

"The PC Brand 386/25 
is a fascinating machine. 
It offers flexible configura¬ 
tion... at a bargain price..." 

"and the company backs 
it all with what may be the 
longest warranty on the 
market...PC Brand makes 
it possible to buy two com¬ 
plete sytems for less than 
most competitors charge 
for just one." 

- PC Magazine, 25MHz 3S6 PC's 
February 14, 1989 

20 Mh 2 System* with. 

2Mt> RAM, VO A CsuiL, Color Monitor 
IQD+Mb Hard Disk. BOS 

S6.2GO 

S5,Yki^^SS 


Standard System Features: 

* True 20MHz or 25MHzZ Intel 80386 CPU 

Operating with Zero Wait States 

■ 1024K RAM standard expandable to 16MB 

using 256K and/or I MB RAM 

* 1.2MB S-ZS" or 1.44MB 3 5" Diskette Drive 

* TCC Class "A", Intended for business use 

* High performance l6bti VGA Cards with 

optional 1024x768 capability 

* hi Interleaving Hard Drive/Floppy Drive 

controllers, I Mb/Second disk transfer rates 
on all 40Mb drives or larger 

* Enhanced 101-key Gk;k/Tactile Keyboard 

* 2 serial A: 1 parallel ports on aid-configurations 

* High Capacity 200Watt System Power Supply 

■ Real Time Ooek/Caiendar with 5 Year Battery' 

* 80287,8038Z or Weitek Co-Processor Su pport 

* AMI BIOS with full MS/DOS, OS/2, XENTX, 

UNIX, NOVELL, 3COM compatibility' 

* 8 Slot motherboard design (5 l6Bit ik 3 SBit) 

* Medium foot print case w/6 Disk Drive bays 
Options; 

* Low profile Slim-Line Case w/3 Disk bays 

* Full Size Tower * Case w/8 Disk Drive bays 

* Mini Size Tower ® Case w/4 Disk Drive bays 

* VGA or CCA Plasma Portable Case 

* Custom configurations w/Name Brand 

peripherals of your choice 


NEW, PASTER. HIGHER CAPACITY DRIVES 
AT THE SAME ROCK BOTTOM PRICES. 


MAXI POWEI 
MICRO PRICE 


PC BRAND 386/20 

with Hard Disk Drive, Monitor & Video Card 


AVAILABLE 

NOW! 

CALL FOR PRICES AND 
SPECIFICATIONS 


PC BRAND 386/25 

with Hart! Disk Drive, Monitor & Video Card 


(Shown in Medium foot print Desktop Case) 


PC BRAND'S 

386/20 

386/25... 

"FASTER THAN 
A SPEEDING 
BULLET!" 


Computer Shopper , Cover Stoty 
November, 1988 


20MHz 
FROM $1349 

25MHz 
FROM $1499 


Hand Drives? 
Mb Ms 

40/19 

71/25 

110/17 

200/19 

No Video 

1*779 

$1959 


$2549 

Mono 

51899 

$2079 

$2219 

$2669 

VGA-Mono 

$2079 

$2259 

$2399 

$2849 

VGA-Color 

$2309 

$2499 

$2629 

$3079 

SYGA/Cofor 

$2419 

$2599 

52739 

$3189 


Hard Drives: 
Mb-'Ms 

AO/19 

71/25 

110/17 

200/1? 

HO Video 

51929 

S2109 

52249 

$2699 

Mona 

52049 

$2229 

$2369 

$2819 

VGA-Mono 

52229 

$2409 

$2549 

$2999 

VGA-Color 

$2459 

$2639 

$2779 

$3229 

SVGA/Cok>r 

52569 

$2749 

$2889 

$3339 
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In fo World, Product Review 
January 8 , 1990 


InfoWorld 386/33 

Review Scores: 


PC Brand 8.0 


Compaq 7.1 


XCeLLENT 


vALU 


Jen. 


"IV BRAND 386/33 HAS FLAWLESS 
COMPATIBILITY LOWEST PRICE" 

FROM $2299 


386/33 CACHE_$2299 

33 MI Iz Clock, Zero Wail Operation, 

Norton SI 45.9 ■ Landmark 58,7 MHz, 

1024K RAM, 1.2MB or 1 44MB Drive. 101-Keyboard, 
2 Serial and I Parallel Ports 

"Here's a price $2799-.. 
[Now $22991 Must be 
stripped to nothing, Right? 
Wrong...You don't sacrifice 
quality for low price either. 
The PC Brand machines 
are an efficient comb¬ 
ination of in-house en¬ 
gineering and top -notch 
off-the-shelf Parts.” 

-PC Magazine, 33MHz 386 PC's, 
October 31, 1989 

"...great value. Period . 
...excellent price perform¬ 
ance ratio; high quality." 

-Computer Buyers Guide, 
Product Review, 
February, 1990 


Standard System Features; 

* True 33 MHz INTEL 80386-33 CPU operating 

w/ZennWait States with 38.7 MHz Throughput 

* Intel 82385^3 Cache Processor with 32K 25N5 

Static RAM Standard 

* 1Q24K RAM Standard Expandable to 16M13 

* FCC Gass Intended for business use 

* High performance 16bit VGA Cards with 

optional 1024x768 capability 

* 1.2MB 5.25" or 1 44MB 3 5” Diskette Drive 

* 1:1 Interleaving Hard Drive/Floppy Drive 

Controllers, 1 Mb/Second disk transfer rates 
on all 40Mb drives or larger 

* Enhanced 101-key Gick/Tactile Keyboard 

* I/O Pons-2 serial, 1 parallel 

* High Capacity 200 Watt System Power Supply 

■ Real Time Clock/Calendar with 5 Year Battery 

■ 80387 or Weitek Co-Processor support 

* Phoenix BIOS with Full MS/DOS, 0S/2 f XENIX, 

UNIX, NOVELL, 3COM compatibility 

* EMS and Disk Cache in ROM 

* 8 Slot motherboard design 

■ Medium foot print case w/6 Disk Drive bays 

Options: 

* Full size Tower * Case w/S Disk Drive bays 

■ Low Profile Slim Line Case w/3 Disk bays 

■ Mini Sized Tower® Case w/4 Disk Drive bays 

* Custom configurations w/Narae Brand 

peripherals of your choice 

* Factor)" Installed Ram Upgrades 


57,200 
$6,500 
*5,800 
55,100 
54300 
$3,700 
$.1000 



53Mhz Systems with: 

-l Mb RAM, VGA Card, Color Monitor. 
100+Mh Haiti Disk. DOS, I/O 


NEW, FASTER, HIGHER CAPACITY DRIVES 
AT THE SAME ROCK BOTTOM PRICES. 


PC BRAND 3S6/33 CACHE 

with Hard Disk Drive, Monitor & Video Card 


Hard Dvfm 

Mb/Ha 

40/19 

71/25 

110/17 

200/10 

No video 

$2679 

$2859 

$2999 

$3449 

MW) 

$2799 

$2979 

$3119 

S3569 

VGA-Mono 

$2979 

$3159 

S3299 

$3749 

VGA-Color 

$3209 

$3389 

$3529 

$3979 

SYGA/Color 

$3319 

$3499 

$3639 

$4039 


Turn the page for Portables & Peripherals 


Call 1-800-PC BRAND 

(Call 1-800-722-7263) In All 50 States FAX# 1-800-722-7392 

PC Brand, Inc. 954 W. Washington St, t Chicago, IL 60607 Canadian Fax * 312-633-2888 Canadian Voice * 31Z-226-5200. 
Wc arc open Mon. thru Fri.:8am lo 6pm Central Time. MasterCard, VISA, Discover, Checks 
and Approved P.O.S are Accepted. Prices and specifications subject to change. BYTE 15-7 If- 
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200/19 


5l2KU»6 s 386/sx)orI024K(386)RAM5erM 
and Parallel Ports, UMBor 1.44MB Floppy, 

86-kcy keyboard 

The power* reliability arul performance of our desktop system 
motherboards combine with our portable casing to make our 
system technically unique! 

We support 3 built-in. exierna Ify accessible diskdrives, 
enabling dual (3.5 M and %2 5") floppy's tor total media compatibility. 
Including tape CD-ROM drives or other devices to deliver desktop 
functionality in a Portable link. 

Simultaneous Internal AJVD external monitor support,, VGA 
functionality, 2 open card alerts and our unique 3 drive support, permit 
this family to be used its a complete "in the offlet 1 xyxtent" which you can 
pick up and take anywhere. 


PC Magazine's 
Editors Choice 

Cardinal VGA Cards 


Fax Cards 


Complete PC 

Complete r*x 4*00/9600 $249/399 

Complete Communkitor ..—.549 

Complete Pyriyhle Fa* OfrOO . .309 

Intel 

Connection Coprocessor .. $529 

Quod ram 

4000/96*0 $199/495 


Modems 


ATI 

24WETC Ldtemu) with MNFS . -■$lM 

2400ETC External with 51NP5 ......... 205 

Hayes 

] Z-CHJH Uiu-mal whh Smutcjun... $109 

2440.0 Internal with Smartcnm.....__249 

1200 External 28$ 24W Extems] 559 

PC Brand uom Hayes Compatible ) 

g 200 internal with software $49 

1240 Extern*) . TO 2400 Extern*) _ 12? 

2i0o Internal with ^sfmmnr/.MFfFS 79/129 

US Robotics 

CouHtnr (1ST 14,4011 Ult/Ext _$579/599 

Courier V.J2 9KstSt> External .„..,„^W9 

Courier H5T/V.32 External._........... 993 

Courier list 9WO Internal -- 579 


Tape Backups 

Archive/Maynard 

ST600 lilt, or FT60 ExL 60MJI w/coaL $590 

FT HOI 150*111 Intern*! w ith controller ..095 

VF150I 150 HH Internal ffov?n certified ^.„._H9$ 

VF150L 150MB External Novell certified_1175 

VP402 Interface Board for VP Series «..it 5 

VP409 PS/2 Interface Board for VP Series . ... 23ft 

mo Internal/Exlerani _.639/779 

Hxyrotream W/150MB P»nal>V.$a*9/J395 

Mainstream 2200US 2.2GB Portable 4350 

Colorado Memory Systems 

DJ-10 Jlirtlho I0/H4MB uttemal.$249 

KE IU External Chula Kit with Interface 139 


Floppy Disk Drives 


360* 5.25" half Bright Bis* k $75 

720K 3.5 ri Hah HcLrIiI HLitJt ,. . - n;i ~ rrr - m Mi 

1.2M 5,24" Half flrtghl Grey... . .™ *5 

I- KM J.5" llalf Elehdn tircy---,-95 

Sysgen 

Bridge.File 5-25' 3WWV1-2IWR External _...S229 

Bridge-File 3.5" 720K/1.44MB External..229 

Bridge-File PC/AT Adapter ..59 


Hard Disk Drives 


Compaq/Conner IDE Upgrades 

40M Iftnis....... $459 I00M 25ms...... $679 


204M 19m* ......_... 1249 

Iomega 

Bl 201 2UM Int. ... $76$ Bl44l 40M Int. ... $995 

B244X Dual 5.25 44*1 External.... 1995 

PG2/SO .Voohooiahlc Card ..16.9 

PC2B/50 Bootable Card......230 

Plus Hardtands 

Hirtteard 2<l 8 bit ....$539 

Ifardcanl 40 8 hil or 16 hit....999 

Hardened HU 16 bli ... . . 695 

Seagate 

20M GSrns ST225 Half I fright —.... $209 

20M 3$ms ST125 Half Hcighi - „ „ „ , . 13 „ „ „„, rrr 229 

30M 35n» STUB Half Iftighl... 245 

40M 2Krm 5T251 1 Half Height .,,, , $19 

40M 24ixh 5T15I Half Height .419 

mm 28im ST4096 HFM .........599 


Add S50 far XT Kit 
forSTlx * T .W2jcJt 


Co-Processors 


Intel 


S0R7-V. 

$189 

80287-10.. 

- 229 

80387-16. 

.349 

00387-25 — 

-479 

Weitek 

AbvciH 20/25/33 



*087-2 -mu 

$129 

80187-SX ^ 

——.309 

HU 387-33 - 

^.,^599 


..Call 


Monitors 

Comerstene Technology 

19“ DimUpmsc Display/16 level__$1950/2793 

Mitsubishi 

1381 14 H Diamond Scan (maHatmA) ..$499 

(116605 16-SVGA/EGA [M> 129011024) .. 1195 

H16905 20" SVGA/EGA [a> liataiozi) 2095 

me 

GS-2* 14" M u III Mono tia ihmWidi <710 

2A 14" SVGA _ 

_470 

an 141 CVfli j ljniL-tiioii 

in 16“ SVGA /EGA (uniVrMy 

1 *|<n 

sn ar svga/fga i ■ ?on. iojji 

23^0 

Panasonic 

Cl 391 FanaSync (bo moi&int .,. ___ 

*11500 15" Mono DTP whh adapter ....„ 
M1900 19 H Mono DTP whh adapter 

Princeton Graphics 

14* Mono (to lOZixTMl ] 1 . 

™^.$489 

-1208 

^«»1498 

$249 

tJIteatiyoc H’ SAGvEGA (bn>t«j<)} 
I'ltraSync 16* SVGA/EGA {lo it*J>_ 

Princeton Publishing Labs 

Multtvkw I*" Mono L>IF with adafher 

Rdisys 

<KIH U" VGA Mnnn 

—— 920 

--879 

$690 

51 4A 

95)3 14" TCACnkteOH*^*)) ...„ 

1520 15’ SVGA l ^ 

-.369 

679 

Samsung/Leading Technology 

14” VGA Color 31 ftp f*+d»teW™_— 
14* VGA Color .41DP ftittrilWI. 

14" SVGA (‘jolorfi* SDBiiTCjm. 

-$369 

-299 

. 419 

Seiko 

1440 l4 h SVGA (1014«74«0 ... .... 

Sony 

HuMfcao lie. 14" $VGA(ia lpniTM) . 

GDM-L606 16" CADD HIM* nUi) .. 

-$599 

_. $689 

.Call 

GDM 1953 l^ CADD(1Z9Qkl0Z4l .. 

Zenith 

7jCM 1402 VGA l : Iii(>irn-c-n 

. -Cm* 

SMQ 

RAM/I”0/Accelerator Boards 
Intel 

Ahovriioard Plus ■y('*K ........, 1 , J ., J ,„ J „,..., U „ LI $4m 


Aboveln^Lnl Plus H 2Ml|/T/0 2Mb 

Inboard 3K6K: with 1M .... 

.... 599/629 

, ] , L . L1 ,,,,,i S95 

Inboard 386 AT with OK .. 

.859 

PC Brand 1 O Cards 

AT IP/28/IG 

inr.rr.t.r. $49 

XT IP/lS/lG/Ckazh/Galriular 

.. 

Video Cards 

ATI 

VGA Wonder 256K/5)2K ..... 

.. $245/297 

NEC /"£' ,i 1 n%ti 2 tin? s Edilurs f kito 

Graphics Enjilnt' 16 (102>U7(i81.. 

_ .$679 

Graolih’s lumint- 2S6 1102441691 . 

..969 

Paradise 

VGA ln >i with 756K 

UN 

VGA IrPj ailh (I >U 140 

8514/A Pi to L _ L _ ni ._ _ ___ 

TmTTTT ,„ 569 

VGA UpRradr ... 

.„ 199 


Video Seven 

1024i VGA with 256K/512K. . $239/299 

VRAM VGA with 51ZK . .... 469 


Apnl 10, 1990 
Cardinal VGA BOO 


VGA 100 
8 hif 25bK .$109 

VGA 500 

16 bit 256 K. 175 

VGA 600 

16 bit 512K.209 


Portables 
With More 
Power than 
Desktops. 


Driven 1 Thippy 40/19 

Mh/M* 


Drives l Floppy 40/19 
Mb/Ms 


286/12 

5174$ 

52145 

286/20 

$1945 

$2M5 

386,5X16 

32045 

$2-445 

386/20 

5249$ 

$2895 

386/2$ 

$2696 

$3095 

386C/25' 

$3145 

$3545 

386C/33" 

53445 

$3845 


*3395 

$369$ 

$4150 

$4350 

S.-4H6t*i 

itioj 


$3960 

$4160 

$4260 

$4710 

$4910 

$4,560 

$9600 


$2549 

$2749 

$2849 

$329$ 

$3495 

$3945 

$4245 


$3110 
S3310 
S34I0 
53835 
S4055 
$4305 
$4«i05 


Actuai VGA PLASMA Screen ImctRp 


Ni:w, FASTER, HIGHER CAPAOIT DRIVES AT THE SAME ROCK BOTTOM PRICES. 

VGA Gus Plasma Portables CGA/MGAGas Plasnu Portable 


286/12 
286/20 
,W6/57t 16 
386,20 
3*6/25 
3S6C/25’ 
3*6033* 


$2499 
S2799 
5289$ 
$33^ 
13 550 
$4000 
$4300 


S2995 
S3195 
53295 
$3750 
$3950 
$4400 

14760 


.Stanthartl System Features: 

* All perfoiiTOLftcr and compatibility 

fcauirvs as In desktops featured on 
pirvkoLS pages 

• 16 Grey Scale 640x480 VGA or 

4 Grey Scale 640x400 CGA/Mono 
Graphics Plasm.? Display 


Standard Features Continued: 

■ 3 Accessible Drive Bays for (2) 5/25" 
and (1) 3A" Cults 

• 2 Available Peripheral Card Slots 

• Simultaneous intemaJ A external 

displays 

• 200 Watt Aufti Volume Switching 

Power Supply 


184 BYTE - JULY 1990 








































































































PC! Brand Infernal Modem 
(100°/o Hayes Compatible) 

■ NAME BRAND PERIPHERALS AND 
SOFTWARE AT THE LOWEST PRICES. 

O 

% . -h.»-$49 

‘ . .,$75 

v - s. 

. : ) 


CD-ROM 

Amdek 

Lascrdcck 2000 500MB External Kit_$619 

Microsoft 

Bookshelf 1.0 $195 SUM Pack_— $99 

Programmer's library 295 

NEC 

CDR80 Internal__ $499 

XT/AT Interface Kit_—_129 

Clipart 3D_285 Image FoUo_285 

Sony 

CDU510 Internal Kit __ $665 

CEHJ1701 External Kit_779 


Printers 

(\ umbers in Parentheses 
Indicate Drqft/LQ CPS) 

Canon 

IU130C 15*_$695 LBP4 Laser_ 

1 H PH- III Iwr HPPM _ 

.... $995 

.... 1650 

Citizen 




GSX 140(192)_ 

$329 

Color Kit_ 

-$49 

Epson 




1X810 <I«0/J«)- 

$179 

FX850 (330/81) _ 

— $329 

FX1050 (264/54) _439 

LQ510 (1M/60) _. 

-289 

LQ850 (330/88). 

.495 

LQ950 (264/88) 

-495 

LQ1010 (iso/so) ™ 

-439 

LQ10S0 (330 flat .. 

-669 

LQ2550 (400, to«) .....899 

EP16000 6 ppm 

.-...939 

Hewlett Pockard 



Desk|n Plus 

$710 

LaserJet HP_$1025 

LaserJet lU 

1650 

Lascrf rt HD ....... 

....2995 


LaserJet Accessories 

Pacific Data Products 

Plotter in Cart, for n/IIP.$249/269 

25 in l Cartridge-285 

Postscript Cart- for II or IIP ......... 375 

1M Memory Card for IIP.275 

Turn your LaserJet 
into a Postscript Printeti 

CPI 

Superfont Cartridge.-.$295 

1M Memory Kit---269 

2M Memory IU!.-.549 

Princeton Publishing 

PS-388 Postscript board.— $2250 

Call about 400dpi Postscript 
Compatible iMser Printers 


Kodak Diconix 


1 SOI’lus i ))Ci/50> 



$330 

NEC 




P220XE< 192/34).-. 

$335 

P9 XL (400/190)- 

.$1030 

1*5200 . 

530 

PS300 . 

67$ 

LC890 _ 

.3190 

LC890XL- 

...4495 

1X260 

..Call 

LC290M . 

.... Can 

Okidata 




MI320 (300/62) — 

$345 

ML321 (300/62)_ 

-..$479 

ML380( 1*0/60)_ 

-359 

M1390 (270/90) 

—473 

ML391 (270/90)-655 

ML393* (4)0/120). 

.995 

Okll 4(M) 4PI*M 


1010 

Panasonic 




1180(192/30)- 

$189 

1191 (240/48)- 

~- $245 

1124(192/63)- 

-299 

1624 (192/63)- 

— 429 


1695 ( 330 / 66 )_415 4420 Laser_Call 

Seiko 


Smart Label_$189 

Logical Connection Print Buffers 

256K_$449 512K-$529 



‘Oversized Monitors, Plotters, 
Laser Printers, and Portables 
excluded from Free Freight 


Networking Hardware 

Gateway 

G/Ethernet AT $435 for PS/2_$435 

G/Ethernet (8 bit)_265 

LanfasHc 

2 MBs Starter Kit/ Adapter-$419/195 

Ethernet Starter Kit/Adapter —............... 575/279 

Standard Micro 

PSl 10 Board for PS/2 —_$395 

PC500W5 16 Bit for WS/Serrer-260/335 

PC5SOWS 16 Bit Tw. Pr. for W.VScrver 291/355 

PC270E Twisted Pair_139 

PC 130 Arc net Board___.—— 117 

AHCNET passive hubs / active hubs.— 72/321 

ARC-NET intelligent hub coax -...495 

ARCNET intelligent hub twisted pair 609 


Synoptics 

505LTP Transceiver_$139 

1000 Cone./2500 Workgroup Cone.-25^5/839 

Tiara 

4 port hubs_$49 8 port hubs-... $285 


lancmrd /A 8 bit ARC NET_89 

Lancard/A 16 bit ARCNET Board-249 

Lancard/E 8 Ml Ethernet/Twisted Pair „. 199/329 
Lancard/E 16 bit Ethernet Twisted Pair_339 

Top* 

Repeater_$125 Flashcard -$155 

Western Digital 

E thereard# 8 bit . $185 Twisted Pair_$319 

Elhercard* PS/2 285 /EPB PS/2_285 

Ethercard* 8 Ml with ROM Socket_205 

Ethcrcard* 16bH_255 

Xircom 

Pocket ARCNET Adapter Coax or Tw. Pr_$295 

Pocket Ethernet Adapter Twisted Pair-489 

Plotters 

CalComp 

1023. $3695 1043DM $5700 

Houston Instrument* (tall for Prices) 

DMP52 _DMP52MP DM 1*61 

DMP61DL.DMP62 .DMP62DI. 

Imagrmakrr (PC ******* » sMtori cbotee) -Call 

Scanners/Digitizers 


Complete PC Scanners 


Full Page . 

.... $499 

Half Page_ 

— $189 
1(U 

Complete OCR Software for HS/Pagc- 

235/325 

Kurta 




IS/Onc 12X12 . 

—. $355 

LS/One 12x17. 

..... $509 

Microtek 




MSF 300G- 

..$1495 

MSF 300Z_ 

_Call 

MSF 400G- 

-..2750 

MSF Edge Feed 

.... 1050 

Summa sketch 

II Digitizers 


12x12 - 

— $335 

12x18 . 

— $599 


Input Devices 

CalComp W1Z 1000 DPI ....-.$175 

Logitech 

Hi-Rcz C9 Moose .. $85 with Paint_$99 

Trackman 320DPI Scrial/Bus-99/109 

Microsoft Mice 

Serial with Paintbrush/with Windows .. $109/139 
Bus Moose with Paintbrush . ..... 105 


Novell Networking 

(Novetl Authorized Sates amt SertHce) 


4 User ELS Level 1 v. 2.12_$489 

8 User ELS Level 0 v.2.15 —.1049 

Advanced Netware v. 2.15 —— 1850 

SFT Netware 286/Netware 386_2850/4550 


Network Utilities 


Brightwork Development 


PS-Print .$415 

Queue IT! 

...$119 

CC: Moil 

25 User-$495 

Expand ........... 

... $445 

Remote.235 

Gateway —. 

— 895 

Cheyenne Software 

Netback .$189 

Monitrox. 

... $505 

Do Vinci eMail Servers 
DOB .$849 

DOS/W indows 

$1349 

Lon Systems 

Lanspace_$310 

lam pool- 

- $259 

Norton-Lambert dose up 

Support 3.0_$165 Customer 3.0 — $135 

On track 

Disk Manager N _ $99 

Nctutlls_.... 

— $85 

Tops 

NetPrint 2.0_$145 

Network Bndl.... $169 

Traveling Software 

Dcsklink 2.2_$95 

Lapllnk III _ 

— $92 


Unix/Xenix 
Multiuser Products 

Digiboord lutelUjient Serial Cards 

4 Port/8 Port_$645/795 

Wyse Terminals 

WY60_$309 WY150_$30$ 

WY370 14* Color...859 

(Call on Keyboard options) 

WY50/WY86 (both with Keyboard).389/409 

Santa Cruz Operations CompteteSys 

Xenix 286.. $995 Xenix 386-$1150 

Xenix Software 

Foxbasc* 386 ..... $779 Open Desktop .... Call 

Microsoft Word .. 495 

VP/IX 1/3* User_359/629 

Xenix-Net 286/386__439/479 

Word Perfect 5.0 ..— Call 


Supplies 

Sony 5.25' 560K (box)---$9 

Sony 5.25' 1-2M (box)-14 

Sony 3 5" 720K (box)-13 

Sony 3.5" 1.4-iM (box)_...— 25 

5.25" Diskette Case-9 

3.5" Diskette Case... 11 

Toner cartridge for HP DeskJet Phis, 

LaserJet n and Up.-.Call 

Data Cartridges 

DC2000(ea.). Si9 DC600(ea.).. $27 

DC600XL (each).29 


*Free Freight in the Continental LIS. 


Power Protection Products 


TrippTite 

SK6 Spike Bar-$29 CCD Isobar-$85 

1B4 4 Outlet isobar_.____45 

LC1200 Line Conditioner-159 

BC325 Balter) Back up__ 279 

BC450 Batter) Back up_349 

OMNI450 or 450LAN Batter)- Back up_419 

BC750LAN Batter)- Back-up. 549 

OMNI 1200 Batter) Back up_ 795 


Software 

Autosketch Animator........... $239 

Borland Quattro —„ 95 Quattro Pro ...... 329 

Caere Omnipagc 386 2.1... 619 

Dataslorm ProConun Plus..... 52 

dBase IV_479 foBase_489 

DeIrina Perform 2.0____159 

Delta Technology Direct Access.. 59 

Dcskview 386 v. 2.2__..._125 

Fifth Gencratkin Fast hack Plus . 109 

Foxhase ♦ ....... 189 

Generic CADD Level 3_205 

Harvard Graphic*... 329 

IBM Dlsplaywrlte V NEW!_Call 

Lotus Freelance Plus .. 329 

Lotus 123 r. 2.2 — 349 123 r. 3.0-399 

Microsoft Works.99 Word 5.0 ...._215 

Norton Utilities Advanced. 85 

Paradox ▼. 3.0_445 PC Tools 6,0_85 

Peachtree Acctg. HL'wiih Data Query.. 149/225 

Pro. Write_145 QEMM 5.0_ 65 

Quicken_39 Times lips III.159 

Symalec Q*A 3.0 .. 215 Timeline 3 0 — 379 

Timeworks Publish It!__125 

Word Perfect 5.1... 249 Woidstar Pro ... 225 
Ventura Publisher 2.0 .. 499 


Software for Windows 

Applications 


Aldus Page-maker .. 

.$499 

AMI. 

.129 

AMI Professional ................. 

- 319 

Corel Draw. 

.329 

Microsoft Window's 286/386 

.69/125 

Microsoft Excel 2.1 -- ... 

..309 

Microsoft Word for Window's ... 325 

Precision Superbase 2 . 

- 189 

Precision Superf*ase 4 

- 395 

HOC Windows Express or Manager . 49 

Crosstalk for Windows 1.0 

.. 129 


Free Freight* 

30-Day Money-Back 
Guarantee 

Toll-Free Service & Support 
No Credit Card Surcharges 


Call for Prices on 
Other Peripherals & Software 


Call 1-800-PC BRAND 

(Call 1-800-722-7263) In All 50 States FAX# 1-800-722-7392 


PC Brand, Inc. 954 W Washington St., Chicago, IL.60607 Canadian Fax * 312-633-2888 Canadian Voice • 312-226-5200. We are open 
Mon. thru Fri : 8am to 6pm Central Time MasterCard, VISA, Discover, Checks and Approved P.O.s are Accepted. Prices and specifications 
subject to change. BYTE 15-7 mm m 
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F T W A R E 


Steve Spicer 


REVIEW 

C++, Plus 



Y ou might not know it, but if you 
write more than a little software, 
you’re already an object-oriented 
programmer. Every window you open, 
every C structure you declare, and even 
most BASIC subroutines you write are 
nearly objects. Without an object-ori¬ 
ented language, it is impossible to deal 
with these constructs in an intuitive way. 
In fact, objects work a lot closer to the 
way people think than do non-OOP con¬ 
structs in other languages. 

C has reigned supreme for several 
years now as the language of choice for 
commercial software production. C++, 
born at AT&T, is the heir apparent to C’s 
following but has been held back some¬ 
what by the quality of available tools. 
Most C++ compilers aren’t really com¬ 
pilers at all; they simply turn C++ code 
into C code, which you then compile on 
your own. Function and variable names 
get mangled to internal representations. 
C debuggers can’t help you make sense 
of these names, and they don’t under¬ 
stand the C++ constructs and syntax, 
either. In short, there has been no way 
for a C programmer to painlessly make 
the switch to C’s more capable offspring. 
Until now. 

Zortech, a pioneer in the PC C++ 
business, has released the first PC-based 
compiler compliant with AT&T’s latest 
language specification, version 2.0. The 
developer’s edition of Zortech’s product, 
reviewed here, combines a compiler that 
is compliant with both AT&T C++ 2.0 
and ANSI C specifications, an integrated 
editor, a true C++ source-level de¬ 
bugger, a Microsoft-compatible linker, 
full library source code, and a set of 
ready-made classes (also accompanied 


by full source code). 

AT&T’s original language specifica¬ 
tion was pretty complete, but version 2.0 
added some important features. Zortech 
has stayed close to this new language 
specification, adding virtually all the 
changes introduced by AT&T. Chief 
among these are multiple inheritance , 
whereby a class can inherit members 
from more than one base class, and type- 
safe linkage , which allows type checking 
of function arguments across separately 
compiled modules. The mechanism used 
allows C, Pascal, and assembly source 
modules to be easily linked in. 

Zortech has also made some PC-spe¬ 
cific additions, including new compiler 
and library (but not class) support for 
Microsoft Windows development, ex¬ 
panded memory, mouse functions, and 
TSR programs. All are callable from 
programs compiled with either C++ or 
the ANSI C-compliant compiler in¬ 
cluded in the package. Some library 
functions now have multiple names to 
make porting from Microsoft C easier. 
[Editor’s note: See the text box "But 
Wait , There *s More " for some features 
added to Zortech C++. ] 

Getting It On 

Installation is easy. If the setup routine 
detects a previous installation, it offers to 
update rather than install everything, 
which can save some time. It doesn’t ask 
many questions, but you can’t change 
answers without aborting the install pro¬ 
cess and starting over; this takes slightly 
under half an hour. 

The installation guide refers to the 
creation of a tools directory, but it never 
appeared. I even repeated the installation 


thinking I missed something. I checked 
the contents of the disks against what got 
installed, and it was all there. I expect 
this may be a documentation error, but 
problems like this during installation can 
be frustrating. 

The Editor as Environment 

Zortech’s approach to the working envi¬ 
ronment is a little closer to the Unix way 
of doing things than to Borland’s or 
Microsoft’s. Rather than providing one 
huge program combining an editor, de¬ 
bugger, and compiler, Zortech’s zed 
editor simply invokes the other tools as 
needed. This approach contrasts with 
Quick C and Turbo C, both of which load 
the entire integrated environment (com¬ 
piler, debugger, and editor) into mem¬ 
ory, leaving less room for each individ¬ 
ual module. The zed editor can also run 
Make instead of calling the compiler di¬ 
rectly, which is essential since C++ pro¬ 
grams tend to be built from lots of small 
files. 

The editor’s mild integration is much 
better than none at all, but it also brings 
out a small gripe: zed can only work on 
five files at a time, and it can only put 
one file on the screen at a time. Five 
might be OK if you’re working on a 
small project at home, but it’s simply not 
adequate for a large commercial project. 
Of course, there’s nothing to keep you 
from using EM ACS, Brief, or some other 
editor that uses windows and handles 
more files simultaneously. 

Despite its shortcomings, the editor 
has many features that make a profes¬ 
sional’s life easier. It listens for errors 
coming back from the compiler and 
places the cursor on the line in the source 
where the first error was reported. It re¬ 
members compile and link options from 
session to session, as well as the files you 
were working on, and the cursor position 
within each. There is mouse support and 
also a facility for recording and replaying 
keystrokes as macros. Brace, bracket, 
and parenthesis matching make it easier 
to read and fix nested statements and ex¬ 
pressions. Another thoughtful feature is 
called block indent/outdent: It lets you 
put the cursor on a brace and press two 
keys to move the entire block of code in 
or out one tab stop. It can’t be beat for 
fixing up the indentation after moving 
some big blocks of code around. 

As is common with many program¬ 
mer’s editors, almost everything in zed 
is configurable. A special configuration 
program, zconfig, sets defaults for 
search paths, screen colors, and a seem¬ 
ingly endless list of other options. Key 

continued 
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The joy of C-scape 


T he C-scape™ Interface 

Management System is a flexible 
library of C functions for data entry 
and validation, menus, text editing, 
context-sensitive help, and windowing. 
C-scapc’s powerful Look & Feel™ 

Screen Designer lets you create full- 
featured screens and automatically 
generates complete C source code. 

C-scape includes easily modifiable high- 
level functions as well as primitives to 
construct new functions. Its object- 
oriented design helps you build more 
functional, more flexible, more portable, 
and more unique applications—and 
you’ll have more fun doing it. 

The industry standout. Many 
thousands of software developers world¬ 
wide have turned to the pleasure of 

C-scape. The press agrees: 
“C-scape is by far the best. 
)/ ^ ... A joy to use,” wrote 
IEEE Computer M^jor 
companies have selected C-scape as a 
standard for software development. 

C-scape’s open architecture lets you use 
it with data base, graphics, or other C 
and O* libraries. C-scape runs in text or 
graphics mode, so you can display text 
and graphics simultaneously. To port 
from DOS or OS/2 to UNIX, AIX, QNX, or 
VMS, just recompile. C-scape also 


Elegant graphics and text 


Graphics. Run in color in text or graphics mode. 
Read images from PCX files. 

Object-oriented architecture. Add custom 
features and create reusable code modules. O 4 
compatible. 

Mouse support. Fully-integrated mouse support for 
menu selections, data entry fields, and to move and 
resize windows. 

Portability. Hardware independent code. Supports 
DOS, OS/2, UNIX, AIX, VMS, others. Autodetect 
Hercules, CGA, EGA, VGA. Supports Phar Lap and 
Rational DOS extenders. 

Text editing. Text editors with word wrap, block 
commands, and search and replace. 

Field flexibility. Masked, protected, marked, 
required, no-echo, and named fields with complete 
data validation. Time, date, money, pop-up list, and 
many more higher-level functions; create your own. 

Windows. Pop-up, tiled, bordered and exploding 
windows; size and numbers limited only by RAM. 

Menus. Pop-up, pull-down, 123-style, or slug menus; 
create your own. 

Context-sensitive help. Link help messages to 
individual screens or fields. Cross reference messages 
to create hypertext-like help. 

Code generation. Build any type of screen or form 
with the Look & Feel™ Screen Designer, test it, then 
automatically convert it to C code. 

Screen flexibility. Call screens from files at run 
time or link them in. Automatic vertical/horizontal 
scrolling. 

International support. Offices in Berlin, Germany, 
with an international network of technical companies 
providing local training, support and consulting. 


supports Phar Lap and Rational DOS 
extenders. 

Trial with a smile, c-scape is 
powerful, flexible, portable, and easy to 
try. Test C-scape for 30 days. It offers a 
thorough manual and function reference, 
sample programs with source code, and 
an optional screen designer and source 
code generator. Oakland 
provides access to a 24- 
hour BBS, telephone servi¬ 
ces, and an international 
network of companies providing in¬ 
country support. No royalties, runtime 
licenses, runtime modules. After you 
register, you get complete library source 
code at no extra cost. 

Call 800-233-3733 (6174917311 in 
Massachusetts, 206-746-8767 in Washing¬ 
ton; see below for International). After 
the joy of C-scape, programming will 
never be the same. 

DOS, OS/2 (Borland and Microsoft 
support): with Look & Feel, $499; library 
only, $399; UNIX, etc. start at $999; 
prices include library' source. Training 
in Cambridge and Seattle each month. 
Mastercard and Visa accepted. 


I OAKLAND 


M- 

/Ni 


Oakland Group. Inc. 675 Massachusetts Ave., Cambridge, MA 02139 USA. FAX: 617-868-4440. Oakland Group. GmbH. Alt Moabit 91 B, D 1000 Berlin 21, F.R.G. 

(030) 391 5045, FAX: (030) 393 4398. Oakland International Technical Network (training, support, consulting): Australia Noble Systems (02) 564-1200; Benelux TM 
Data (02159) 46814; Denmark Ravenholm (042) 887249; Austria Germany-Switzerland ESM 07127/5244; Norway Ravenholm (02) 448855; Sweden Linsoft (013) 111588; 
U.K. Systemstar (0992) 500919. Photo by Jessica A. Boyatt; Kaqji by Kiyi Aso. Picture shows a C-scape program combining data entry with video images loaded from PCX 
files. C-scape and Look & Feel are trademarks of Oakland Group, Inc.; other trademarks belong to their respective companies. Copyright © 1990, by Oakland Group, Inc. 
Features, prices, and terms subject to change. 
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REVIEW 


C++, Plus 


C++ 2.0 

Company 

Zortech, Inc. 

1165 Massachusetts Ave 
Arlington, MA 02174 
(617) 646-6703 

Hardware Needed 

IBM PC, XT, AT, PS/2, or compatible 
with at least 512K bytes of memory and a 
hard disk drive with 1 to 3 megabytes 
available 

Software Needed 

DOS 2.11 or higher 

Price 

C+ + 2.0: $199.95 
Developer’s edition: $450 
OS/2 upgrade: $149.95 

Inquiry 881. 


bindings are modifiable, so it’s possible 
to make zed behave like another editor 
entirely. These changes can be made 
from within the editor, so you can ex¬ 
periment with your changes on the fly. 

On-Line Help 

Zortech’s TSR on-line help program is 
ztchelp. Once the program is installed, 
you can get C and C++ help from within 
the zed editor by pressing Shift-Fl when 
the cursor is over the token for which you 
want help. This worked nicely for the 
keywords I tested (i.e., for, #include, 
and void), but I learned that ztchelp 
can get confused. Asking for help on << 
got me the help screen for raise (). I was 
puzzled until I noticed that the token 
rate followed the << in my text. Chang¬ 
ing rate to foo produced the help screen 


for fopen(). Apparently ztchelp uses a 
best-guess method to determine the in¬ 
tended subject. 

One thing about the help text (and the 
rest of the documentation) is that Zortech 
should run its text through spelling and 
grammar checkers. Typos and misused 
words may be acceptable in a draft but 
certainly not in a finished product. 

Make My Day 

C++ has a Make utility that directs (via 
a text file called a make file) the com- 
pile/link process, and it can also be used 
as an intelligent batch file to condition¬ 
ally run tests, install programs, and per¬ 
form other tasks based on file-age rela¬ 
tionships. Its origins, as with many good 
programming tools, are in the Unix 
world. Zortech’s version of Make has al¬ 
ways been better than Microsoft’s, and 
the version included here is better still. 
Zortech’s Make is much closer to the 
original Unix version, which fully auto¬ 
mates the build process, but lets you do it 
just about any way you please. Micro¬ 
soft’s Make is little better than a DOS 
batch file; it does the requisite file-age 
comparisons, but that’s the only thing 
useful about it. 

Zortech has also added an include di¬ 
rective that lets you reference another 
make file in much the same way that C 
and Pascal programmers include header 
files. With it, you can put all your default 
how-to-compile rules and macros into 
one file and then include that file into 
your individual make files. It is also an 
excellent way to get a team of program¬ 
mers all working in the same direction. 

The Real Thing 

Zortech’s debugger, zdb, is currently 
the only PC product that supports the 



But Wait, There’s More 


B y the time this review was ready for 
publication, the face of PC C++ 
was changing dramatically. Zortech’s 
next release (2.1) is nearly ready. In ad¬ 
dition to enhancements to compile 
speed, the integrated environment, and 
tools, the new compiler includes virtual 
code management. Using VCM, a pro¬ 
gram can contain up to 4 megabytes of 
code, but it can still run on a 640K-byte 
PC. The company says that VCM re¬ 
quires no source code changes for most 
applications. Upgrades to version 2.1 
will be available. 


Borland, too, is preparing the first re¬ 
lease of its compiler, Turbo C++. This 
is both ANSI C and AT&T 2.0 C++ 
compliant, and it is built around a re¬ 
vamped programmer’s platform that 
has overlapping windows, an enhanced 
multifile editor, and mouse support. 
Turbo C++ also has a new memory 
management scheme, called the Virtual 
Run-Time Object-Oriented Memory 
Manager (VROOMM), which allows 
large programs to run in 640K bytes. 

Turbo C++ will be reviewed in an 
upcoming BYTE. 


source-level debugging of native C++ 
programs as well as C and assembly 
code. I admit to a pathological dislike of 
debuggers in general, but zdb’s ability to 
unmangle C++ names and follow over¬ 
loaded functions and operators makes 
the thought of working on someone else’s 
code (there’s never a need to debug your 
own code, right?) less daunting. It’s got 
the usual flashy stuff, too—pull-down 
menus, multiple windows (15 in all, al¬ 
though you don’t see more than three at 
once), mouse support, and complex data 
type expansion and expression evalua¬ 
tion—but the real attraction beyond the 
C++ support is how easy it is to learn. 

The zdb debugger outguns traditional 
C debuggers by virtue of its under¬ 
standing of C++ constructs and syntax. 
A class window can be opened that 
allows simple examination of classes and 
their member functions. This becomes a 
sort of on-line help for understanding 
how a C++ program works, and pro¬ 
perly written Zortech C++ programs 
become, to an extent, self-documenting. 

Source Included 

The sources to the library routines and 
the tools classes are included with the de¬ 
veloper’s edition. Conventional wisdom 
has it that library source is great as a 
learning tool, or that it’s essential if you 
need to create your own version of a rou¬ 
tine because of local conditions. Those 
are both true, but I’ve always found that 
the best use of library source is convinc¬ 
ing yourself that the incredibly subtle bug 
you’ve been chasing is really yours and 
not a library bug. 

The tools reference guide also con¬ 
tains the source to the tools classes. To 
its credit, Zortech warns that the code in 
the book is only a guide, and that you 
should check the actual source if the de¬ 
tails are that important. Take this warn¬ 
ing to heart; I found several places where 
the actual code varies from the code 
that’s in the book. 

Real Work 

Zortech would like to woo current 
Microsoft C users (like myself), so my 
first test was to attempt to compile a com¬ 
plex Microsoft C program with Zor¬ 
tech’s ANSI C compiler. I fed a Micro¬ 
soft C-specific version of the Micro- 
EMACS editor source to Zortech’s com¬ 
piler, and less than an hour later, I had a 
new (and smaller) program. It was very 
easy to build a Zortech-style make file to 
compile the modules. Not all Zortech li¬ 
brary function names and argument lists 
match Microsoft’s exactly, but all I had 

continued 
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Unleash 386 Power on 
Your Microsoft C Code. 


^Source-level 

debugger 

(^Graphics Library 

Sfrast, tight code 

[^Generates high- 
performance code 
for 32-bit protected 
mode 


^Microsoft source and 
library compatible 

^Supports Phar Lap 
and Eclipse DOS 
Extenders 

i^fProtected-mode 
version of compiler 

ifSAA Compatible 


S^Run-time 
Compatible with 
WATCOM 
FORTRAN 77 /386 

gfl00% ANSI C 
Compatible 

^Profiler 

iVfRemote debugging 


Experts Agree on WATCOM C: 


M When Novell went looking for a 
32-bit compiler for use with the 
NetWare 386 developer’s kit, the 
company selected WATCOMV.. It’s 
dear that Novell chose wisely ^ this 
product is a winner/ 1 
Fred Hommel 
BYTE, December 1989 

"WATCOM C broke with tradition 
to make a fast, efficient C 
programming environment that has 
other C compiler designers rethinking 
their strategy/ 1 
Bill Mac krone 

PC Magazine T January 17,1989 

"Good things do get better/ 1 

John DIugosz 

Dr , Dobbs Journal t September 1989 


WATCOM C8M1386 

■ 100% ANSI C Optimizing Compiler 

* 386 Run-time Library Object Code 

* 386 Graphics Library 

* Windowed Source Level Debugger 

* Profiler, Editor, MAKE and Linker 
- Object-code Librarian 

* Object-code Disassembler 

* Protected-mode version of compiler 

* Supports Phar Lap and Eclipse DOS 
extenders 


Microsoft library - and source- 
compatibility makes WATCOM C7.0 
/386 ideal for porting DOS 
applications to 32-bit native mode. 
This compiler enables full 386 
performance without 640K 
limitations. 

Richard M. Smith, President 
Phar Lap Software, Inc. 

" WATCOM’s latest release of its 
rising star is a clear winner...It is a 
clearly superior value when 
compared to all compilers,./ 1 
Richard Relph 

1NFOWORLD, May 22, 1989 

"...WATCOM C showed shining 
performance/ 1 

Computer Language, Feb . 1989 


WATCOM F77/386 

- 100% ANSI FORTRAN 77 
Optimizing Compiler plus extensions 

- 386 Run-time Library Object Code 

• Windowed Source-level Debugger 

• Profiler, Editor, MAKE and Linker 

• Object-code Librarian 

• Object-code Disassembler 

- Protected-mode version of compiler 

• Run-time compatible with 
WATCOM C8.0/386 


Also announcing: 

WATCOM FORTRAN 77 /386 

- Based on WATCOM C Technology 

* Shares WATCOM C Development 
Tools 

- Supports FULL ANSI FORTRAN 77 
Language plus Extensions 

* SAA Compatible 

* Generates High-performance Code 
for 32-bit 386 Native Mode 



1 - 800 - 265-4555 
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Your Left Brain Needs Clipper. 

Organization is everything in business. The left 
side of your brain knows this. It wants order. Economy. 
Precision. All reasons your left brain appreciates 
Clipper 5.0, the premier application development 
system for PCs. 

An open architecture programming system, Clipper 
provides a flexible environment for developing pre¬ 
cisely the application you need, not a messy approxi¬ 
mation. Its user-definable commands and functions 
let you configure the Clipper language for your exact 
requirements. Its compiler generates .EXE files for 
rapid execution and cost-free distribution. Its new 
linker even lets you build and run applications larger 
than available memory! And its elegant network support 
yields high performance on even the largest systems. 

So, if you’re charged with coaxing order out of chaos 
for your business, put Clipper in your programming 
arsenal today. It has exactly the programming power 
you need! 


Clipper 5.0 

The Application Development Standard 

213/390 7923 


m Nantucket 
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C++, Plus 


to do was watch for “unresolved exter¬ 
nal” messages from the linker and patch 
the source to use Zor tech's equivalent 
function. 

It also seemed reasonable to work up 
some C++ code from scratch. I wanted 
to create a simple directory browser that 
would display a sorted list of files. Using 
the directory class from the tools col¬ 
lection, I quickly put together a function 
to build an array of filenames and attri¬ 
butes from the contents of a specific di¬ 
rectory. It was almost too easy; all I did 
was declare the darned thing and then 
use the class’s member functions to grab 
the files. The next step was to combine 
this with one of my sorting programs to 
produce sorted listings using various 
keys (e.g., time stamps and size). The 
sorted listings were used as data for ob¬ 
jects created using the dlist doubly 
linked list class, which I then set up to 
display using pop-up window objects 
from the supplied window class. 

For an encore, I used Zortech’s-han¬ 
dle data type to allow the data to be 
stored and sorted in expanded memory. 
This takes little work beyond using 
_handle in the data declarations—the 
compiler does the correct magic to use 
your EMS driver to put the data in ex¬ 
panded memory. 

Tve worked up small projects like this 
from scratch in C before, and those ef¬ 
forts have led me to expect that the C++ 
equivalent would require a similar in¬ 
vestment of time—several days. It's 
amazing how much time you can save by 
using the right tools; directories, linked 
lists, and windows are all proper objects, 
but C's ignorance of objects in general 
makes even simple projects like this a 
chore. But with Zortech’s C++, 1 had 
everything finished in just one evening. 
What's more, I could have bundled the 
modules together as a class and declared 
subclasses to create a file-select ion dia¬ 
log box, an Xtree-type directory man¬ 
ager, or what have you. I’d like to see you 
do that as easily with C. 

Not a Bug? 

Zortecb has managed to avoid many of 
the bugs being found in cfront (AT&T's 
C++-tO-C translator) versions of C++ 
2.0. I have tested quite a few of the re¬ 
ported cfront bugs, and Zortech has 
fixed most of them. One bit of behavior 
was obviously wrong, though: 1 couldn't 
compile some perfectly legal code using 
virtual functions and derived classes, 
and it was driving me nuts. It would take 
another article the size of this one to ex¬ 
plain the issue. In the end, I had to use a 
cast on a function call argument (of a de- 
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rived type) to get the code to compile. 

Ai least with Zortech C++, when I 
ran the hacked code I got the expected re¬ 
sult. With a cfrent-based compiler, the 
original code compiled just fine, but it 
produced the wrong answer. This turns 
out to be a known efront bug, which, if 
you’re curious, is described thus: The 
virtual function table is not constructed 
correctly when a derived object is passed 
by value as a base object (whew! ) . I don’t 
know If Zortech has deliberately tried to 
avoid this problem by forcing the use of 
casts, or if the refusal to compile is sim¬ 
ply a bug. Whichever it is, what matters 
to me is that Zortech C++ gives the cor¬ 
rect output in the end. 

A Class Act 

In all, Zortech has put together a com¬ 
mendable package long on features, fully 
suited to professional code development, 
and at a price that, while not cheap, is 
within the reach of working program¬ 
mers. In addition to offering services to 
conventional DOS programmers, Zor¬ 
tech has also included support for Micro¬ 
soft Windows and sells an upgrade kit 
that fixes the compiler to produce OS/2 
protected-mode binaries. This support is 
limited, however, since Zortech’s prod¬ 
uct lacks the classes you’d need to do real 
OOP for Windows or Presentation Man¬ 
ager. Third-party class libraries are on 
the horizon, but until they’re available, 
C++’s potential in these areas will go 
mostly untapped. 

If you’re a C programmer, you should 
take a serious look at Zortech *s com¬ 
piler. Large, multi module C projects be¬ 
come difficult to maintain because the 
sharing of data among modules is poorly 
handled. Global variables, unportable 
code, and the global cal lability of dan¬ 
gerous internal functions are all killer 
time wasters, and these are but a few of 
the problems C++ was invented to solve. 

Unlike other OOP languages, C++ is 
immediately useful to C programmers 
because it is a superset of C. There’s no 
magic here; it’s just as easy (and maybe 
easier) to write ugly programs in C++ as 
it is in C. The difference is that the best 
C++ code will be more portable and 
more maintainable than the best C code. 
Zortech’s C++ 2.0 and its accompany¬ 
ing tools create a quality environment 
that can increase the productivity of pro¬ 
grammers working on large or complex 
projects. ■ 


Steve Spicer is a Unix software engineer 
for Hewlett-Packard *s Apollo division in 
Chelmsford, Massachusetts. He can be 
reached on BIX c/o “editors. ” 


Your Right Brain Wants It! 

While your left brain duly notes the benefits of 
Clipper programming, the right half is wild about how 
you get them! Imagine a programming environment 
with no limits. The language can be easily extended 
with your own routines and you can even integrate 
code from other languages, like C and Assembler. 
You're always free to configure Clipper to suit your 
own programming style. 




Hey, let’s say you want to read and write data stored 
on larger platforms or in other PC formats. It’s no 
problem since Clipper 5.0 sports a replaceable database 
driver, even allowing multiple drivers to be used 
concurrently in the same application! And SQL queries 
will be a breeze, using familiar Clipper code. There’s no 
end to the possibilities you can pursue with Clipper! 

Clipper’s open architecture system will fire your 
imagination with unparalleled freedom. It’s an 
unlimited palette of pigments for a developer’s mind. 
So, if you’re ready to let your imagination inspire your 
applications, indulge yourself with Clipper S.O. It has 
everything you need with anything you’d want. 


Clipper 5.0 


The Application Development Standard 

213 / 390-7923 


Nantucket 
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Make your keyboard 
A Northgate OmniKey... 

Use One 

RISK FREE 
For 60 DAYS! 

Hands down, Northgate OmniKey keyboards are 
the choice of experts and users alike! PC Magazine 
picked OmniKey from all the rest as their 
EDITORS’ CHOICE. Readers of Computer 
Shopper made it their “Best Buy" selection. In fact, 
every' article ever written about an OmniKey has 
been a rave review'! 

Every month, thousands of people abandon 
their perfectly usable keyboards and replace them 
with Northgate OmniKeys. 

What’s all the fuss about? Isn’t one keyboard 
just about like another? Well, until you try an 
OmniKey you can’t imagine how' much better a 
keyboard can be. Here’s how you can find out. 

Use an OmniKey for 60 days. If it isn’t 
everything we claim, simply return it. We’ll refund 
ALL YOUR MONEY, including ground 
shipping charges. 

You risk nothing! Select your OmniKey keyboard 
and order it now! 

Northgate OmniKey Keyboards 
have these Outstanding Features! 

■ Unmatched Compatibility; dip switch settings for all 
IBM type systems and 17 others as well—Zenith, Tandy, 
AT&T and more; XT and AT compatible. 

H Alps Click/Tactile Mechanical Key Switches for a 
crisp, responsive feel and faster, more accurate typing. 

H LED Indicators show scroll, caps and number lock 
status at a glance. 

H Double Injected Key Caps for long life and durability. 

I FCC Class B Certified—won’t interfere with radio and 
TV reception. 

■ 5 Year Warranty—the industry’s strongest! If you have 
any problems due to materials or workmanship, Northgate 
will repair or replace your keyboard AT NO CHARGE! 


Durable Steel Base- 
Keyboard weighs 
5.5 lbs., sits solidly on 
your desk. 



Function Keys on the Interchangeable 

left where your fingers CTRL, ALT and 

find them fastest for CAPS LOCK keys- 

combination put them where yo 

commands with CTRL, want them! 

ALT, SHIFT. 


OmiKeylPUJS 

Feel the quality ... Hear the precision ... See the results 

Let your fingers dance with Omni Key/PLUS —youll wonder 
how you got along without it for so long! Its keys are crisp to the 
touch. The sound is precise. The increased accuracy of your typing 
or data input will astound you! 

And, you don’t need to “eye check" the monitor to know you’ve 
made an entry. OmniKey tells you with sound 
and sensation. 


OmniKey fPUJS 

Another Northgate 
“Smart Tool 
For Business” m 


ONLY 




EDITORS' 

CHOICE 


“Editors’ Choice” says PC Magazine! 
OmrtiKey/PLUS tt ... Northgate has mastered 
the layout that IBM lacked ...” 

“Many of us who learned to type on original 
PC or XT keyboards were thrilled to have th 
function keys back home where they belong. 



























Turn the page! 
See the rest 



Period/Comma Lock Key locks out so when you want 
to type U.S.A., you don’t get U>$>A>. 


Repeat Rate select key lets 
you set rate from 3-120 CPS 
inside DOS or a program. 


of Northgate's 
impressive 
OmniKey 
line! 

r 


We've added an unshifted 
asterisk key on the bottom 
row to speed Wildcard 
commands such as 


Swap the BACKSLASH and 
ASTERISK keys if you prefer. 


Separate cursor and numeric 
keypads: You can use 
Diamond Shaped Cursor Keys 
or the Inverted T pattern 
whichever you wish. Numeric 
Pad includes added EQUAL 
key for EXCEL 1 " users. 


Computer Shopper readers vote it 
“Best Buy!” 

“By combining the best features of both old 
and new PC' keyboard layouts, Norehgate 
has created a unique input device and one 
that carries an industry-wide reputation for 
quality, design and performance/ 



Check out these exclusive OmniKey features: 

Better typing begins with a better layout! Most people learned 
keyboard typing with die function keys on the left for fast one-hand 
combination commands. 

Two independent keypads... 

Cursor controt pad: All screen controls are on this pad w ith 
cursor arrows in a convenient diamond pattern for those who prefer 
this layout over the IBM 7 ' 1 Inverted T. 

NEW! If you do prefer the Inverted T, die key in the center of the 
cursor arrow's is a down arrow' cursor key. INSERT and DELETE 
keys at bottom of pad are large and easy to hit. 

Numeric Keypad: No need to use NUMLGCK when you want 
to enter numbers. Large INSERT and ENTER keys make 
number manipulation a breeze. 

And look, weVe added an “EQUAL* key that EXCEL uses so 
extensively. 'This little feature alone is further evidence of how 
advanced the thinking is that goes into OmniKey Keyboards. 

Never type U>S>A > again! Dick out these < >. When you 
want to type U.S.A., you don’t get U>S>A>! F13 is the magic key. 


Instantly change repeat character rate! Press F14 key and you 
select a repeat rate from 3“ 120 CPS. Perfect for racing through a 
spreadsheet. No run-on either! 

New—Customize Select CAPS LOCK, 

CONTROL and ALT locations. Keep them as shown above or put 
them in the standard IBM enhanced layout positon; CAPS LOCK 
next to V, ALT next to space bar, CONTROL under SHIFT 

You can even swap the ALT and CONTROL keys on the right; 
Switch the backslash and asterisk keys—ids up to you! 

Talk about flexibility! 

Put Omni Key/PlAJS to work for you—call for your no-risk 
60-day trial today! 

Phone for the Dealer Nearest You 
or Place Your Order Direct 

800-526-2446 


NORTHGATE 
COMPUTER 
SYSTEMS 

P.O. Box 41000 Minneapolis, Minnesota 

Hours: Mon.-Fri., 7 a.nru - 8 p.m.; Sat., 8 a.m. to 4 p.m. Central. Fax Your 
Order! 612^476-6443. Dealer and Distributor Pricing Available! Notice to the 
Hearing Impaired: Nurthgate now has TDD capability. Dial 800-535-0602. 
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OmniKey/lQl 

Why two models... 

Model #101-1—Many people have become accustomed to 
the standard IBM layout with F keys on top, inverted T 
cursor layout, etc. For you, we’ve duplicated ... well, nearly ... 
the IBM layout, but with a couple changes that improve 
on IBM 


IBM puts BACKSLASH near BACKSPACE and ENTER 
keys. By doing so, they must reduce the size of one of the 
two keys. 

Northgate believes the BACKSLASH key is better located on 
the bottom row next to the righthand SHIFT key. By placing 
it there, our layout gives you both a double wide 
BACKSPACE and large Lrshaped ENTER key. We believe 
youll prefer our layout. If not—send it back! 

Model #101-N—Northgates improvement over the standard 
IBM. Distinguished primarily by the independent Cursor Pad 
with diamond-shaped arrow layout. Independent numeric 
keypad with all the operands grouped around the numbers for 
faster numeric entry and commands. 


More features! ESCAPE Key is positioned next to #1. Plus, 
we added an asterisk key on bottom row to speed wildcard 
commands. Includes Comma/Period lockout feature AND 
adjustable cursor rate capability, 

STANDARD FEATURES 
ON BOTH MODELS: 

■ Size: 18 Vz "L x 7 "W; IBM's 
101 is 19%"Lx 8%"W 

■ 12 F keys across the top 

■ Alps Click/Tactile Switches 

■ Switchable CTRL/CAPS 
LOCK 

■ PS/2 Compatible w-/Adaptor 

New small footprint! 



Order now! At this low price, our 
supplies on hand will move quickly! 


Your Choice 
of OmniKey/101 
Models 


ONLY 



Same 60-Day No Risk Trial 
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OmniKey /102 

Northgate put the function keys 
back on the left! 

The first keyboard to get back to the basics with 
12 function keys on the left. A modification most 
people prefer! 

Two separate keypads! One IBM style inverted T 
for cursor control; second for numeric entry functions. 

Custom convenience feature! See the control and 
left caps lock keys? They trade places. Put the CAPS 
LOCK in the third row right next to “a* key, if 
you prefer. 

Non-skid design. OmniKey! 102 has a heavy steel base 
for durability. Weighs 5.5 lbs.—wont slide around no 
matter how fast you type! 

Try an OmniKey/102 for 60 days—YOUR 
SATISFACTION IS FULLY GUARANTEED! The 
phone call is on us, give us a ring and order now! 


OmniKey! 102 

ONLY 

Same 60-Day No Risk Trial 


$99 


oo 


Call for a 60 day no risk trial today! 

See your OmniKey Dealer or Call to Place 
Your 60-Day No Risk Order NOW! 

There are some 500 OmniKey dealers nationwide. 
Call us and we’ll give you the phone number of the 
one nearest you. If that’s not convenient, order 
directly from Northgate! 

You’ll quickly agree Northgate OmniKey Keyboards 
live up to every claim we make. Use it for 60 days. 
And if you’re not 100% satisfied in every way, 
return it for a full refund including ground freight. 

And Remember; Your OmniKey Keyboard is 
backed by the industry’s strongest 
warranty—FIVE FULL YEARS! 

Phone for the Dealer Nearest You or 
Place Your Order Direct 

800 - 526-2446 

j* 
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REVIEW 

The Personal Network 



Lotus Notes deals with 
information in a familiar file- 
folder and icon manner. 


L otus Notes LO is a strange beast. 
It’s a hybrid application program 
that is part E-mail system, part con¬ 
ferencing system, part database man¬ 
ager, and part network connection. 
When all its parts are combined. Notes 
forms an interesting distributed-database 
network. 

To its credit. Notes retains the tradi¬ 
tional strength of the personal com- 
puter—the personal part—and melds 
with the largely untapped strength of a 
network to support synergistic coopera¬ 
tive work. In other words, Notes helps 
groups of people communicate with each 
other using tools to share information. 

On the personal level, Notes lets you 
build your own applications, fashion 
your own views of information, and 
maintain your own databases. For exam¬ 
ple, if you work for a company that uses 
formal performance ratings based on ob¬ 
jectives and goals, you could create a pri¬ 
vate Notes database to track your prog¬ 
ress against these goals. It would be 
accessible only to you, not anyone else on 
the network. The information you feed 
into this private database (e.g,, facts 
about what you’re doing and when) could 
come from other, shared Notes applica¬ 
tions used in the daily running of the 
business. If your job is quality control, 
you could build your own tools for ana¬ 
lyzing trouble reports filed in public 
areas of the system, working in a way that 
makes the most sense to you. 

The synergy here is a by-product of 
people sharing information. The mail 
system is solid and easy to use, but 
Notes’s real potential comes from its 
ability to emulate conferencing systems. 
Notes supports applications that distrib¬ 


ute information on a many-to-many basis 
{many individuals communicating with 
many others, as opposed to mail systems 
and their one-to-one or one-to-a-few 
communication pattern). You can link 
messages and replies and read them at 
any time in a logical order, freeing dis¬ 
cussion participants from constraints of 
time and space. 

Notes also supports traditional static 
databases, such as policy manuals, cata¬ 
logs, research reports, and personnel 
records. In addition, you can use Notes 
for such diverse functions as a ballot 
box, a suggestion box, a facility to gener¬ 
ate and distribute newsletters and news 
bulletins, and a facility to maintain cen¬ 
tral schedules. 

You can also set up Notes on multiple 
servers. Distributed over a single LAN 
or multiple LANs, or even over conti¬ 
nents using wide-area networks (WANs), 
Notes automatically keeps itself roughly 
in sync through replication. This means 
each server exchanges information with 
the other servers in the system on a 
scheduled basis. 

The technology to do this is far from 
breathtaking. Programs that do the same 
thing in bits and pieces are available sep¬ 
arately in many forms from vendors of 
mail, conferencing systems, BBSes, 
databases, and communications pro¬ 
grams. What sets Notes apart is the inte¬ 
gration of these technologies for a non¬ 
technical audience. 

Notes presents a Microsoft Windows 
or OS/2 graphical user interface that is 
easy to learn and use, yet flexible enough 
to satisfy the demands of most power 
users. From the user’s perspective, per¬ 
son-to-person mail, discussions involv¬ 


ing large groups of people, and database 
manipulation are all done in the same 
way. You consistently use pull-down 
menus to select what you want. 

There is, unfortunately, a serious flaw 
in the Notes system. It does not do record 
locking. This means that two or more 
users can work on the same record at the 
same time and each can make his or her 
own changes to it without knowing other 
changes are being made. When everyone 
is finished making changes, the version 
that was closed last is the one left in the 
database—whether or not it has the best 
information. This is a very strange omis¬ 
sion from a groupware or enterprise com¬ 
puting product meant to be used concur¬ 
rently by many people. To its credit, 
though, Lotus is clear and specific about 
this shortcoming in the Notes documen¬ 
tation. Lotus also says that it is working 
to fix the problem, 

A Familiar Database 

Notes has a familiar structure. Informa¬ 
tion is entered into fields, which make up 
forms. Forms are used to construct doc¬ 
uments, and documents are stored in 
databases. Views are used for custom¬ 
ized displays of databases. 

When creating a form, six data types 
are available: text, time, number, key¬ 
word, rich text, and document author. 
Text fields can accept multiple values, 
but each value must be separated by a 
punctuation mark. Text fields can con¬ 
tain numbers but cannot use them in cal¬ 
culations. The time field is really a time 
and date field, and you can vary its 
format. 

You can use number fields for com¬ 
putation. The system stores numbers in 
floating-point format (scientific nota¬ 
tion) from E±99, with 14-digit accu¬ 
racy. Numbers outside of this range are 
rounded automatically. Notes recognizes 
integer, decimal-fraction, scientific- 
notation, and currency formats. 

Keyword fields let you create a uni¬ 
form set of descriptors to make searching 
a database easier. You can design a form 
to include a keyword field that users fill 
in when completing the form. For exam¬ 
ple, in a memo form you could include a 
keyword field for a subject to make orga¬ 
nizing memos easier. Rich-text fields 
can include standard text, enhanced text 
(i.e., attributes including different type¬ 
faces, sizes, and color), and pictures. 
The document-author field automati¬ 
cally records and displays the name of 
the person creating the document and 
verifies the author’s identity using an in¬ 
ternal Notes security check. 

continued 
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The #1 Distributors 
In Europe & The Rim 
Now Sell 

The *\ Software Protection 
In The World. 



Sentinel-C 

• Protects multiple packages 
with oiiE device 

• 126 bytes uT rion-vuJatifie 
memory programmed before 
shipment of the software 

- Rainbow supplies the 
developer a unique adapter 
for programming the unit 

•Higher tael language 
interfaces included 

• Runs under DOS, OS/2 and 
Xenix, on IBM FC/XT/AT, 
PS/2 and compatibles 

• Para]tel port version 

• Evaluation kits are available 


S oftware developers creating the latest appli¬ 
cations for IBM PC/XT/ATs or compatibles 
can now turn to local distributors for the 
first-class in world-class software protection. 

Rainbow Technologies’ Software Sentinel™ fam¬ 
ily of hardware keys is protecting over $1 billion 
in personal computer software. Right now. 
Worldwide. With virtually unbreakable security. 

The hardware key concept is simple and effective. 
Developers incorporate unique codes in their software 
program which interact with the Sentinel key. The key is 
shipped with the program and must be connected to the 
PC in order for the software to run. It’s that easy. 

Choose Rainbow’s SentinelPro™ for most applications 
or the Sentinel-C for custom configurations. Each 
model assures the developer that only holders of the 
key can run the software. Without adversely affecting 
the operation of protected or unprotected programs. 

No matter where you sell your software worldwide, 
stay in control of your distribution and revenue by 
choosing the internationally accepted standard in 
protection. For additional information, contact 
Rainbow Technologies Ltd. in the U.K. or one of the 
European or Pacific Rim distributors listed below. 


SentinelPro" 

■ Runs under DOS, OS/2 and Xenix, 
on IBM PC/XT, AT, PS/2 and 
compatibles, and Atari ST 

• Algorithm technique 
(Never a fixed response) 

• Parallel port version 

• Minimal implementation effort 

• Higher level language 
interfaces included 

■ 100 times Caster than fixed- 
response devices (1 m) 

•ASIC design for reliability 

• Evaluation kits are available 



EUROPE 

• FRANCE 

Kontrori Electronique 
Vellsy Villacoublay (Paris) 
tel: (33) I 3946 9722 
fax: (33] I 3046 0240 

•ITALY 

BFI IBEXSASPA 
Milan 

tel; (39) 2 331 00535 
fax: (3© 2 349 2344 


• BENELUX 

IntraCom Electronioa 
Hereto, Tlte Netherlands 
tel; (31J 74 m 105 
fax: (31) 74 429 895. 

4 SPATN 
MECCO' 

Barcelona 

tel: (34) 3 422 7700 
fax: (34) 3 432 2847 


•WEST GERMANY 

Kontron Etatasystems 
Eching [ Munich) 
tel: (49) 81 65 707-0 
fax. (49)81 05 707 113 


GmbH 


• SWITZERLAND 
LBV AG 

Birmciisdnrf (Zurich) 
tei: (41) I 737 0176 
fax: (41) 1 737 1S32 


•SCANDINAVIA 
PE RICO A/S 
Oafo, Norway 
tel; (47) 2 491500 
fax: (47) % 397064 


Call Today For More Information. 

DISmiBUTOR INQUIRIES WELCOME. 


% ; RAINBOW TECHNOLOGIES, LTD. 


FACITIC RIM 

• AUSTRALIA AND 
NEW ZEALAND 
FMS Pty: Ll.i.1, 
Melbourne 
tel: (61) 3 699 9899 
fax: (60 3 699 7501 


•CHINA 

Beta Trading 
Ho ng Kong- 
tel: (85) 2-5 448963 
fax: (86) 2 5 459173 
•JAPAN' 

Giken Skiji Co,,. Ltd. 

teMSl) 52 m 4721 
fax: (31) 52 251 0229 
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THE PERSONAL NETWORK 


Lotus Notes 1.0 
Company 

Lotus Development Corp, 

55 Cambridge Pkwy, 

Cambridge, MA 02142 
(617) 577-8500 

Hardware Needed 

Server: 286-, 386-, or i486-based IBM 
PC or compatible with 640K bytes of 
RAM (5 MB lor OS/2): a 60-MB hard 
disk drive (only 40 MB lor workstations) 
with 10 MB of available hard disk 
space; LAN Manager-corn pat idle 
network hardware (IBM, 3Com, or 
Novell); CGA, EGA, VGA, Hercules, or 
IBM 8514 cards 

Software Needed 

OS/2 Standard Edition 1.1 with a Novell 
Requester or 3Com 3+Open package, or 
Extended Edition 1.1, or DOS 3.1 or 
higher. For DOS: Novell NetWare 2.10 or 
higher, IBM ROLAN 1.2, or 3Com 
3+Share 1.3.1 or 3 + Open 1 r Q or 1 1 

Price 

$62,500 (includes licenses for 200 
servers or workstations, product 
installation and user training by Lotus 
representatives at your site, 10 sets of 
documentation, and six months of 
support) 

Inquiry 634* 



Documents can also have hot links to 
other documents, A hot link is a hyper¬ 
text-1 ike connection to information in 
other documents, even documents in dif¬ 
ferent databases. Hot links allow both 
documents to reside in their own data¬ 
base, independent of each other, 

A hierarchy of access levels and per¬ 
missions lets you fine-tune how data¬ 
bases are used. You can give each user 
anything from the ability to delete a data¬ 
base to no knowledge that it even exists, 
all controlled by software switches. 

Every Notes database has an access 
control list associated with it. This is the 
basic security system. The ACL is hier¬ 
archical with seven levels of access pre¬ 
programmed, plus five privileges as de¬ 
fined by the database designer. You can 
assign access levels and permissions to 
individual users, groups or classes of 
users, or everyone. ACL levels range 
from ful I access to no access and include 
read-only and write-only access. You can 
easily change these access rights; thus, 
you can have an engineering database ac¬ 
cessible to the engineering and manufac¬ 
turing staff but off-limits to the market¬ 
ing staff during a product's development 


phase, and then you can open the data¬ 
base to marketing when the product is 
ready to go into production. 

You can encrypt individual messages. 
Each user's system ID includes public- 
and private-key information that can be 
used for this. 

Hefty Requirements 

Lotus Notes runs only on DOS or OS/2. 
For a Notes server, you need a 286-, 386- 
or i486-based computer with at least a 
60-megabyte hard disk drive (40 MB for 
workstations), 10 MB of available hard 
disk space, and LAN Manager-compati¬ 
ble network hardware (e.g,, IBM, 3Com, 
or Novell). You can use a CGA, EGA, 
VGA, Hercules, or IBM 8514 card. 
Lotus recommends at least a 386 and a 
130-MB or larger hard disk drive for op¬ 
timum performance. 

The OS/2 version requires 5 MB of 
RAM; 8 MB is recommended. DOS re¬ 
quires 640K bytes of system memory 
with 490K bytes free after loading net¬ 
work and NetBIOS software, or 460K 
bytes free if you also have EMS 4,0, You 
can use OS/2 Standard Edition 1.! with a 
Novell Requester or 3Com 3 +Open 
package, or you can use OS/2 Extended 
Edition 1.1. A Hayes-compatible modem 
(preferably 9600 bps), an asynchronous 
communications port, and a direct-dial 
analog telephone line are required if the 
system is to be tied into a WAN over dial¬ 
up lines. 

If you’re using DOS, you'll need DOS 
34 or higher, Microsoft Windows/286 

2.1 or Windows/386 2.1 is optional. The 
Notes program includes a run-time ver¬ 
sion of Windows. The DOS version sup¬ 
ports Novell NetWare 2.10 or higher* 
IBM PC-LAN 1.2, or 3Com 3 +Share 

1.3.1 or 3+Open LO or 1.1. You don't 
need a mouse to work with Notes in 
either the OS/2 or Windows versions, but 
I recommend using one. 

Client-Server Configuration 

Notes is based on a Notes server. This is 
not a LAN server but, in most cases, a 
separate computer specific to the Notes 
program. The Notes server supports cli¬ 
ent workstations, and both the server and 
workstations are attached to a LAN. The 
Notes server can also have a modem con¬ 
nection to make it part of a WAN. Several 
servers can coexist on the same LAN, and 
multiple LANs can be interconnected as a 
Notes network. The client workstations re¬ 
quire special Notes software to communi¬ 
cate with the Notes server. 

Server maintenance is done directly 
on the Notes server computer through a 

continued 


AUTOMATING ON 
A SHOESTRING 



By Julie R< Caruso 
Automating an of¬ 
fice on a budget is a 
common challenge 
businesses face. The 
project can be partic¬ 
ularly difficult when 
the company doesn’t 
, have the money to 
replace a diverse 
. base of equipment 
^ and software that 
has been purchased randomly throughout 
its history, and needs to incorporate 
these resources into an integrated, 
smoothly functioning network. 

A case in point is the automation of the 
Fulton County Planning and Economic 
Development Department in Atlanta, GA. 
Faced with a limited budget, an odd assort¬ 
ment of computer brands and models, a 
need to connect four individual departments 
with 30 users located in two buildings, and 
a growth plan that demanded a doubling of 
the initial network solution within a one 
year period, the County set to work finding 
the best solution. 

"Our major concern was to be able to 
link all the existing, yet different, types of 
personal computers, future add-on personal 
computers, and dumb terminals into a cost- 
effective system," said Dr. June Woodward* 
who, as Director of the Georgia Systems 
Development and Technical Systems Depart¬ 
ment* oversaw the project. 

Woodward turned to National A. I. Lab* 
Inc., an Atlanta-based national distributor of 
network solutions, for help. After carefully 
assessing the County’s needs, Jim William¬ 
son, president of National A. 1. Lab, recom¬ 
mended a “hybrid" system that combined 
both shared and distributed processing using 
PC-MOS and LANLink 5X, both products 
from The Software Link. 

“By combining both types of technology 
using products that are compatible with the 
broad base of hardware and software that 


the county already had in place* we gave 
them a solution that didn’t cost a lot of 
money and allows the expansion they 
require," said Williamson. 

In fact, the system cost more than 
$200,000 less than other alternatives the 
county considered. In three years the net¬ 
work has grown from supporting 30 users 
to serving more than 104 users through a 
combination of PC-MOS, LANLink and 
Novell’s NetWare. 

*Tn addition to saving us money, our net¬ 
work has dramatically increased our pro¬ 
duct!vityr said Dr. Woodward. Our word 
processing capacity has increased by more 
than 200 percent, and we're doing much 
more of our work by computer because 
the network is accessible to everyone 
who needs it." 


Julie Caruso is Managing Director and Director 
of Soles and Marketing for The Software Link t Inc. 
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PC-MOS 


The Multi-User Solution For The 
Multi-Dimensional Company 



Odds are, you’re part of a multi-faceted organization, 
one that's involved in many different projects and 
activities. Every day you juggie dozens of tasks. So 
why are your PCs still doing one thing at a time — 
for one person at a time? 

Today's 286 and 386-based PCs provide the power 
to do much more. PC-MOS is the multi-user, multi¬ 
tasking software that unleashes that power, making 
your PCs as multi-dimensional as your business. 

Minicomputer Power For The Cost Of A PC! 

PC-MOS lets several users simultaneously run dif¬ 
ferent programs on a single, high-performance PC. 
One user can run a spreadsheet, while another uses 
the word processor and several others access a data¬ 
base — all at the same time! So instead of replicating 
expensive PCs, each user has an inexpensive monitor 
or terminal. The benefits are lower cost, more control, 
better security and consistency across applications. 
And at $595 for a 5-user version, you can afford to 
get started today! 

DOS Compatibility, NetWare Connectivity 

PC-MOS lets users run the popular DOS programs 
they use now — even Microsoft® Windows 286. Our 
gateway to NetWare lets you expand your Novell 

GSA Schediite/GS QOK AS AGS644B 

PC-MOS is a trademark of The Software Link. All other products referenced are trademarks 
at their respective pempani#s. Prices and policies subject lo change without notice. 


network inexpensively and easily And PC-MOS 
requires no expensive wiring, and no network man¬ 
agement headaches. 

Proven Reliable With 100,000+ Users 

Because PC-MOS was the first DOS-compatible 
multi-user operating system, it offers broad compati¬ 
bility and the reliability of time-tested software. More 
than 100,000 satisfied users trust their work to PC- 
MOS each day Our latest version features an easy- 
to-use install program, lets you re-boot individual 
workstations, and supports high-resolution, bit¬ 
mapped color graphics. 

Call us today We’ll show you how to add multiple 
dimensions to your PC. 


THE SOFTWARE LINK 

3577 Parkway Lane, Norcross, GA 30092 
1-800-451-LINK, (404) 448-5465 
FAX: (404) 263-6474 TELEX: 4996147 SWLINK 
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dBXL 

by WordTech Systems 

dBXL delivers more dBASE than dBASE IN 
Plus providing the speed and flexibility 
users demand. dBXL language extensions 
give you windowing, graphs, relational fie 
access - all designed to make you work 
smarter and faster I dBXL now in dudes 
WordTech R&R Relational Reporiw liter for 
no additional cost, 

LIST Price $249 PS Price *209 
FamtFaxtw 971003 
Circle 209 on Reader Service Card. 


3S« DEVELOPMENT TOOLS 

Ll#rt Gun 

386 Max *75 $69 

DESQview 386 220 189 

FoxBASE+/3B6 595 479 

High C-386 895 875 

Hoops exted, DOS Meta Ware 795 759 

NDP Fortran 595 549 

NDP C 595 549 

VM/388 245 229 

WATCOM G8.0 386 1295 Call 

AL LANGUAGES 

ARITY Combination Package 1095 989 

PC Scheme LISP- by T! 95 85 

TURBO PROLOG V2.0 150 119 

ASSEMBLERS 

386 IASMAINK by Pharlap 495 Call 

MSMASM 150 105 

Turbo Assembler/Debugger 150 109 

Visible Computer 80286 100 85 

BASIC & ADD-ONS 

BAS-C Commercial 495 439 

dB/Lib 139 125 

MS QuickBASIC V4.5 99 69 

ProBas Prof, by Hammerly 149 Call 

ProRef by Hammerly 50 Call 

DBase 149 139 

QuickPak Professional 149 139 

SoftcGde/w Template 100 89 

C LANGUAGE COMPILERS 

High C 286 by MetaWare 595 590 

Instant C/16M 795 769 

Lattice C - 6.0 Compiler 250 189 

Microsoft C6.0 495 299 

Microsoft QuickC 99 69 

w/serial mouse 199 137 

Turbo C - by Borland 150 109 

WATCOM C7,0 395 Call 

Zortech C 90 Cali 

CASE & PROTOTYPERS 

Dan Bricklin Demo II 195 105 

EasyCase Plus 225 209 

Easy Flow 150 135 

Instant Replay Ilf 150 139 

Matn x L ayou t - flow chart 200 179 

MetaDesign by Meta Software 350 295 

Pro-C w/Workbench Combo 399 349 

Proto Finish by Genesis 300 279 

Show Partner F/X 395 279 

Vi sable Analyst Workbench Call Call 



Professional Edit 

by Buzzwords 

Professional Edit is a superior, menu-driven editor. 
Its simple to use and easy to learn; If you know 
Wordstar or SideKick, you know Professional Edit. 
Conllgure Professional Edit for dBASE or C or use it 
as a regular text editor. Features Indude: compiling 
In Professional Edit, multi-windows supporting 
multiple open files and users, match pair searches, 
macros, split screen with zoom, help tables, and 
desktop publishing. Pro! ess ion at Edit supports 
DOS, Q&2, DESQVIEW, WINDOWS 386, AIX, 
SCO XENIXAJNiX, VMS, SUN, and many networks. 
LIST Price $95 PS Price *CalI 

FastFaxt* 966-022 



COBOL 

MS COBOL V3.0 900 639 

Realia COBOL 995 859 

COMMUNICATIONS ADD-ONS 
C Asynch Manager 3.0 189 155 

Essential COMM by S. Mtn 329 259 

Gieenieaf Comm Library 299 249 

QuickComm 139 129 

DBMS 

Cause by Maxem 295 259 

CLARION Prof. Dev. V2.1 845 549 

dbFast Windows 495 415 

D the data language 395 359 

Magic PC 499 349 

Paradox V3.0 725 479 

R-BASE for DOS 3,0 795 499 

Tas Professional 499 459 

DBASE 

Clipper Summer '87 MU 695 459 

dBASE IV 795 499 

dbFAST Windows 495 415 

dbFAST/PLUS 345 325 

dBMAN V 295 275 

dBXL 249 209 

Force by Sophco 695 395 

FoxPro 795 495 

FoxBASE +- V2.1 395 279 

Quicksilver Diamond 599 399 


QEdit TSR 

by Semware 

GEdit TSR is a fast, easy-to-use, full- 
featured, memory-resident text editor. When 
popped up. QEdit TSR swaps your current 
application out of memory into extended/ 
expanded memory, allowing editing of fries 
up to 400K. Requires only 9K DOS 
memory. 

LIST Price $99 PS Price $89 

FaztFaxts 1353-006 
Circle 210 on Reader Service Card. 
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AdComm For Clipper 295 279 

Artful Lib 200 200 

BRIEF w/dBRfEF 285 239 

Buzzwords d Analyst 295 269 

CLEAR + for dBASE 200 179 

dBase BlackBox 100 89 

dBase Online - 6 pop-up refs, 149 129 

dBX-dBASE lltto C 550 529 

dGE 4,0 295 279 

dQuery MU 495 469 

dSalvage 100 89 

F LIP PE R Graphics L ibrary 195 179 

FUNCkyllB 195 179 

Genifer - code generator 395 269 

Net Lib 249 229 

Pro Clip 149 125 

R&R Relational Reportwriter 149 139 

w/Clipper module 165 149 

Scrimmage by Synergy 99 89 

SilverComm Library 1B9 179 

SilverPalnt 100 100 

Steve Straley's Tooik it ISO 149 

Tom Rettig's Library 100 85 

Ul Programmer Dev's V2.0 595 479 

DEBUGGERS/DISASSEMBLERS 
DASM 250 225 

Dia Doc 130 119 

Periscope IV Varies Call 

RE:Sourceby Genesoft 150 119 

SoftProbe 395 _ 345 


Tin: 


PKOGltAMMI'ILS SHOP 

1100-421-IKMHi 



BRIEF 

by Solution Systems 

Power up with the programmer's editor, BRIEF 3.0 is an 
enormously powerful, astonishingly easy, and highly evolved 
program editor. Youl! Find features like infinite windowing, 
powerful regular expression searching, template editing and 
smart indenting for all major languages, and the ability to 
UNDO your editing step-by-step - up to 300 times I What 
you'll also find is an editor that delights in adapting itself to 
you. With menu-driven SETUP you can quickly customize 
indenting style, support for any of 36 compilers, keyboard 
configuration, and much more. You can even edit BRIEF 
macros to suit your taste. Or write your own In your choice of 
a C-like or LISP-like syntax. 

"My purchase of BRIEF was the best investment I ever made... If you've ever wished that 
your editor could support any feature you might dream up, BRIEF is your solution." 

Steve Gibson, Info World, 1/1/90 

LIST Price $199 PS Price $ Call FaitFaxtw 732 005 
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GREENLEAF 



Financial Mathlib 

by Greenleaf 

Financial Mathlib, an unprecedented C 
library, furnishes programmers with 
hundreds of financial functions, such as 
amortizations. cash flow analysts, statistical, 
and interest calculations. All these are per¬ 
formed without rounding errors, using 
Greenleaf s exact decimal math. C 
programmers can now write great financial 
software easily I 

LIST Price $395 PS Price $339 
FastFaxts 55-028 


NETWORKS 

dSXULAN 599 

Netware SQL 595 

Netware C Interface 295 

O BJE CT-ORIENTED/C++ 

Actor 695 

C Talk/views 450 

C++ 80386 by Intek 495 

Smalltalk/V 100 

Smalltalk/V-286 200 

Smalltalk/V-PM 495 

Turbo C++ 200 

Turbo C++Prof. 300 

Zorteeh C ++ 200 

Zorlech C++Debugger ISO 

Zorteeh C ++ Dev. Edition 450 

OS/MS WINDOWS-SUPPORT 

C - Trieve/Windows 395 

DESQview 130 

Graphics Server SDK 495 

MKS Toolkit Unix shell 249 

MS Windows/286 99 

MS Windows/386 195 

MS Windows Dev Toolkit 500 

OS/286 or 386 495 

OS/2 PM Toolkit 500 

OTHER LANGUAGES 

Modula-2 Dev. System 249 

RPG II Dev. Systems 1600 

Top Speed MODULA-2 Complr 100 


519 

519 

239 

639 

419 

469 

85 

1fl5 

469 

159 

259 

Call 

Call 

Call 

329 

109 

479 

229 

69 

139 

319 

459 

369 

229 

1469 

89 
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WATCOM C 8.0/386 

by WATCOM 

WATCOM C 8.0/386 IS 100% ANSI C 
optimizing compiler/runtime library for Intel's 
80386 architecture, generating applications 
for 32-bit protect mode. Features indude: 
protected mode version of the compiler; 
VIDEO full-screen source-level debugger; MS 
library-& source-compatibility; execution 
profiler: high proformance linker; graphics 
library; supports Meta Ware High C 306 
runtime caliing conventions; SAA compatible. 
LIST $ 1296 PS Price: $CaiI 

FastFaxU J044-004 

See our ad on page 189. 
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Microsoft C 6.0 

by Microsoft 

The long-awaited G 6.0 is an integrated 
system of powerful tools for professional 
DOS, Windows and OS/2 developers. 
Compiled programs are smaller and faster 
lhan with C 5.1; new Source Browser allows 
interactive browsing through a project 
database. 

LIST Price $495 PS Price $349 
Fast Fa xts 502-112 


StonyBrookProf. Modula-2 295 

OTHER PRODUCTS 

386 Max Professional 130 

Baler 495 

Carbon Copy Plus 199 

CO/SESSION 249 

Dan Brickl in's PageG ard en 100 

The Duplicator Toolkit-Pro 3,0 129 


Fastback Plus 
File Shuttle 
Flow Charting II Plus 
Headroom 
HiJaak 
Laplink III 


189 

120 

229 

130 

149 

150 


Link & Locate ++ - ROM MSC 395 


Maih Advantage 
Norton Utilities Advanced 
Paginate by Accumattes 
PC Anywhere III 
PC Tools Deluxe 6.0 
PC Kwik Power Pack 
Pizazz Plus 
QEMM-386 
Remoie2 
Spin Rite II 
Time Sheet 
Coterm 220 

TURBO PASCAL 
graphics-Menu 
Turbo ASYNCH PLUS 
Turbo Pascal 5,0 by Borland 


495 

150 

99 

145 

129 

130 

149 
100 
195 

89 

150 
245 


149 
189 

150 


Turbo POWER TOOLS PLUS 149 


Turbo Professional 
Turbo Programmer 


125 

300 


TEXT SCREEN ADD-ONS 


AE Windows 
C Windows Toolkit 
C Worthy w/forms 
Greenleaf DataWirtdows 
Hi-Screen XL Professional 
JAM byJYACC 
MEWEL 

POWERSCREEN by Blaise 
Vitamin C - source, menus 
VC Screen - painter 
Vermont V iews- Obj+Sou roe 

UNIX/XENIX 

ESIX Systemss 
ESIX/V 386 Devtp (2 user) 
ESIX/V 386 Devi unltd 
Interactive Systems 
Application Devel. 2 user 
Network Developer 2 user 
Workstation Devel, 2 user 


499 

100 

295 

395 

325 

595 

179 

149 

225 

149 

890 


595 

825 

1445 

1495 

1995 


249 

119 

399 

159 

229 

89 

119 

159 

109 

179 

89 

139 

129 

349 

475 

109 

89 

129 

109 

119 

129 

89 

139 

Call 

135 

219 


139 

169 

109 

109 

109 

269 


Cogent HyperBase 

by Cogent Software 

The ideal tool for creating intelligent 
hypermedia-based documentation. Hyper- 
Base hypertext, graphics, expert system 
capabilities of prolog & unlimited access to 
external programs. HyperBase is being used 
extensively for creating help desks, adaptive 
computer based training manuals and 
intelligent documents. No royalties with 
Developer Version. Requires MS-DOS, 512K 
memory. 

HyperBase Dev. List $249 PS Price $219 
HyperBase Pers. List $99 PS Price $95 
FastFuxts 1353-006 
Circle 213 on Reader Service Card, 


Workstation Starter 2 user 
Santa Cruz Operations 


Recital 

WordTech Quicksilver 


495 

469 

1495 

1279 

1595 

1369 

995 

889 

995 

B39 



Form Publisher for Win do ws 

by FORMWORX 

DTP software designed expressly for 
making forms. Uses unique object-oriented 
design techniques; incorporate text from 
other programs; add graphics in PCX. 

MSP, and TIFF* or scan in your own. 
Compile forms Into HP macros to print from 
other programs. Over 550 standards forms 
included. 

LIST Price $249 PS Price $219 
FasiFaxts 1433-0JO 


What is FastFaxts? 

You now have access to literature on 
any of our products via FAX 
machine. Free! 

1. Call 617-740-0025 
from your FAX 
machine’s phone, 

2. Follow the voice 
computer’s instruc¬ 
tions and enter your 
product's code 
number (listed in 
each product box or 
in our catalog). 

. Hang up the phone 
and await your 
instant printout of 
product literature. 

Call 617-740-0025 from 
any fax phone! 



*Total products currently sold by THE PROGRAMMERS SHRPFor complete catalog call 1-800-421-8006, 









































Why Developers 



dANALYST for C & C++ 

by Buzzwords 

dANALYST for C and C++ can help you 
create, debug and document multi-user C 
source fast with Blocking Diagrams, Var and 
Function X-Ref and more! Network ready C 
source Generator for Relational Screen 
Painter, Report Writer & Menu Designer. 
Meets the Standard C conditions to run on 
DOS & Xenix/Unix & OS/2 & Novell. 

LIST Price $296 PS Price $269 
FastFaxtM 966-001 


Sourcer w/BIOS pre-proc. 

140 

129 

sPORT by WHS 

80 

Call 

Trapper 

200 

189 

Zortech C Debugger 

90 

Call 

DEVELOPMENT TOOLS 



AsmFlow 

100 

89 



CLEAR+ For C 

by CLEAR Software 
CLEAR helps C developers understand and 
document their code by automatically 
producing these high-resolutions diagrams: 
program flow charts, multi-level tree charts, 
formatted source listings, function cross 
references, and prototype files. While it 
processes C applications, CLEAR analyzes 
program's logic and reports logical 
inconsistencies and syntactical errors. Also 
available for C. 

LIST Price $199.95 PS Price $179 
FaatFaxtm 873-006 

Circle 212 on Reader Service Card. 


CLEAR + for C 

200 

179 

Codan 

395 

349 

dAnalyst for C 

295 

269 

Documentor 

295 

245 

Inside 

125 

119 

MKS Lex & Yacc 

249 

199 

MKSRCS 

189 

175 

Poly Doc-SU 

199 

179 

PC-Lint 

139 

115 

Plinkw/LTO 

695 

619 

PolyMake 

149 

135 

PVCS Professional 

695 

659 

.RTLINK - by Pocket Soft 

295 

279 

.RTLINK Plus 

495 

419 



Dr. Switch-ASP: 

by Black & White Inti., Inc. 


Dr. Switch-ASE turns any size Clipper 
application into a RAM Resident (TSR) 
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compatible. Applications that include Dr. 
Switch-ASE may be distributed royalty free. 
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REVIEW 


THE PERSONAL NETWORK 


limited set of commands available in 
server mode (on a character-based, not 
graphical, screen) and through a more 
extensive command set reached using the 
workstation software. 

The first time you install Notes, you’ll 
have a Lotus representative holding your 
hand as you learn the system. However, 
after six months, you’ll be on your own, 
unless you get some sort of extended-sup¬ 
port contract. To find out what life with 
Notes would be like without a service 
contract, the BYTE Lab installed its re¬ 
view system alone. The Notes server was 
a Tandy 4033LX 33-MHz 386 with 8 
MB of RAM and an 80-MB Quantam 
SCSI hard disk drive. The operating sys¬ 
tem was MS-DOS 3.3, which was at¬ 
tached to a Novell network running Net¬ 
Ware 2.12A. 

Configuring the server is a bit tricky. 
Using the workstation screens, you cre¬ 
ate a password-protected certifier ID; 
this is the master key to the Notes system. 
It’s required to validate new Notes serv¬ 
ers and users. Once you have the certifier 
ID, you move on to creating a domain, 
naming a server administrator, creating 
a name and address book for the server, 
and making a system ID for yourself. 
This is all done with fill-in-the-box 
screens, but it requires attention because 
much of the terminology is unfamiliar. 

In theory, the installation of a Notes 
workstation is about the same as that of a 
server—fire up a floppy disk and follow 
the prompts. In reality, it may not be that 
easy . It wasn’t at BYTE. 

First, there is the question of memory. 
A lot of BYTE’s computers don’t have 
490K bytes of memory free in their nor¬ 
mal configuration, so the BYTE Lab had 
to adjust the CONFIG.SYS and AUTO¬ 
EXEC.BAT files before anything could 
happen. This required some negotiating 
with users who were unhappy about los¬ 
ing TSR programs and drivers in the 
process. 

Once enough memory was made avail¬ 
able, the workstation installation pro¬ 
ceeded smoothly, except for one bother¬ 
some glitch—Notes sometimes could not 
find NetBIOS on the workstation, even 
though NetBIOS was installed and run¬ 
ning; this caused the installation to fail. 
Needed files were not transferred from 
the Notes server to the workstation. This 
requires either cleaning out the Notes 
directory entirely and starting from 
scratch, or editing the notes, ini file to 
delete all but its first two lines and start¬ 
ing the workstation installation process 
again. In either case, it’s not something 
you’d do by choice at a 100-computer 
site. Lotus says that the problem is most 


likely caused by operating-system or net¬ 
work operating-system incompatibilities 
and would have to be diagnosed on a 
case-by-case basis. 

Notes allows remote access over tele¬ 
phone lines. The idea behind this is to let 
field staff call in and use the Notes data¬ 
bases just as if they were in the office. 
Notes supports Hayes-compatible mo¬ 
dems at speeds of from 1200 bps to 
19,200 bps. The installation is simple 
point-and-shoot selection using Win¬ 
dows’ radio buttons and check boxes— 

I he first 

time you install Notes, 
you ’ll have a Lotus 
representative holding 
your hand as you 
learn the system. 


COM1, click; Auto (modem-speed se¬ 
lect), click; enable port, click; OK, 
click. As easy as that. But the hardware 
end was a bit messier. Notes would not 
talk at all to the first modem that was 
tried (a Kyocera 1200-bps external unit). 
The BYTE Lab eventually got it talking 
to a Supra 2400-bps internal modem, but 
only after much switch-fiddling and ini¬ 
tialization-string experimentation. Once 
the hardware and software recognized 
each other, life got easy again. Calling 
into Notes is, in fact, just like using 
Notes on a LAN—but slower. Lotus rec¬ 
ommends 9600-bps modems for Notes, 
and using that speed can help. 

User Notes 

When you open a Notes workstation on 
your computer, you see a typical Win¬ 
dows screen with a menu-selection bar 
across the top and six tabbed, stacked 
file folders in the main text area. These 
file folders are your workspaces and 
basic organizational tools. They hold 
your address books and other databases. 
You’ll find some icons in one of the fold¬ 
ers—at least server and persona! name 
and address books and a mailbox. You 
can open any of the icons as you would in 
any Windows application. 

You can have many views of a data¬ 
base, Your mail, for example, could be 


organized by sender, date, or keyword. 
Notes comes with seven database tem¬ 
plates and has an extensive language for 
creating your own. 

Notes will also import and export data 
from other applications. It recognizes 
Lotus 1-2-3 and Symphony worksheets; 
ANSI Metafiles; GMC, .GMF, and 
.PIC files; graphics pasted from the 
Windows or Presentation Manager clip¬ 
board; Lotus Agenda files; word pro¬ 
cessing files from Lotus Manuscript, 
WordPerfect, Microsoft Word, Multi- 
Mate, WordStar, Display Write; and any 
program that generates a plain ASCII 
file. 

One of the comments from the BYTE 
staff using Notes was that it’s slow. But 
this is more of a perception problem than 
a performance problem. A quick-and- 
dirty benchmark test, loading and saving 
a 66K-byte database imported from 
Lotus Agenda, gave times of about 1J4 
seconds to load and l second to close in 
Notes. In Agenda, the same database 
took 1 second to load and 1 % seconds to 
close. 

The Target of Notes 

Notes is for large businesses. It carries a 
price tag of $62,500 and comes complete 
with installation help and training by 
Lotus representatives. You also get six 
months of maintenance and telephone 
hot-line support, and 10 sets of manuals. 

That price may sound high, but if your 
business is large and you want a Jot of 
Notes workstations, it comes out to a 
typical per-unit price for microcomputer 
software. Your $62,500 buys you li¬ 
censes for 200 workstations. That comes 
to $312.50 per workstation. Additional 
licenses beyond the original 200 are $295 
each and are valid for either a server or a 
workstation. There is a hidden cost, 
however. Like a LAN, Notes requires 
administration—one or more users to 
lake care of it. The complexity of admin¬ 
istration is up to the user. 

If you can live with the lack of record 
locking in Notes, and if you have enough 
workstations to justify the cost, the pro¬ 
gram is worth a careful consideration. 
Notes’s well-integrated collection of fea¬ 
tures should be easy for the nontechnical 
user to learn. And its ability to organize 
group discussions moves Notes far be¬ 
yond any capability of regular E-mail. ■ 


George Bond is a consultant in communi¬ 
cations—electronic, traditional print, 
and person-to-person. He has more than 
20 years f experience with major informa¬ 
tion companies and is cofounder of BIX. 
You can reach him on BIX as "gbond . ,p 
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THE NEW MICRO-CAP III. 
SO YOU CAN TEST-FLY 
EVEN MORE MODELS. 


It wasn’t easy. But we did it. Made the 
long-time best-selling IBM® PC-based 
interactive CAE tool even better. 

Take modeling power. We’ve significantly 
expanded math expression capabilities to 
permit comprehensive analog behavioral 
modeling. And, beyond Gummel Poon BJT 
and Level 3 MOS, you’re now ready for 
nonlinear magnetics modeling. Even 
MESFET modeling. 

Analysis and simulation is faster, too. 
Because the program’s now in “C” and 
assembly language. That also means more 
capacity—for simulating even larger 
circuits. 

As always, count on fast circuit crea¬ 
tion, thanks to window-based operation 
and a schematic editor. Rapid, right-from- 
schematics analysis—AC, DC, fcurier and 
transient—via SPICE-like routines. The 
ability to combine digital/analog circuit 
simulations using integrated swatch 



models and parameterized macros. And 
stepped component values dial stream¬ 
line multiple-plot generation. 

And don’t forget MICRO-CAP Ill’s 
extended routine list—from impedance, 
Nyquist diagrams and BH plots to Monte 
Carlo for statistical analysis of production 
yield. The algebraic formula parsers for 
plotting virtually any function. The support 
for Hercules, CGA, MCGA, EGA and VGA dis¬ 
plays. Output for plotters and laser printers. 

Cost? Still only $1495. Evaluation ver¬ 
sions still only $150. Brochure and demo 
disk still free for the asking. Call or write 
for yours today. And see how easily you can 
get ideas up and flying. 
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P eople are pretty amazing crea¬ 
tures, if you think about it. Most 
of us have five senses: sight, 
touch, taste, hearing, and smell. 
Most of us have two legs to provide mo¬ 
bility and two hands for manipulation 
(we even have opposable thumbs to fa¬ 
cilitate the task). On top of it all, our spe¬ 
cies has one of the most highly developed 
brains on the planet, endowing us with an 
awareness and intelligence that enable us 
to handle complex tasks. But only recent¬ 
ly have we begun to realize some of these 
talents and capabilities in how we inter¬ 
face with our computers. 

The graphical user interface was the 
first step toward recognizing that we are 
more than the sum of our keyboards—but 
it was only the first step. Although we 
tend to associate the GUI with the Macin¬ 
tosh, it has actually been around longer 
than that. In “Smoke and Mirrors,” Bill 
Buxton makes a case for moving on to 
bigger and better things. After all, the 
GUI and its requisite sidekick, the 
mouse, are limiting our input options by 
letting one of our hands go to waste. 

One improvement would be to enter 
notes and rough sketches directly into 
your computer without keying them. 
While this doesn’t use more of our abili¬ 
ties, it saves transcribing such things 
from a notepad to a screen, a mindless 
task if ever there was one. In “Sign Here, 
Please,” Gale Martin, James Pittman, 
Kent Wittenburg, Richard Cohen, and 
Tom Parish discuss the merits and uses of 
interactive tablets that enable these activ¬ 
ities. In fact, you can enter signatures di¬ 
rectly into the computer, bypassing the 
hard-copy step completely. 

Another input option is voice. Imagine 
being able to talk to your computer while 
you use your hands or eyes for other pur¬ 
poses. What a great way to take notes on 
a long report. In “The Spoken Word,” 
Kai-Fu Lee, Alexander G. Hauptmann, 


and Alexander I. Rudnicky delve into 
voice interfaces, in both theory and prac¬ 
tice. The voice interfaces of today have 
come a long way from those of the past. 

No matter how you look at it, the 
screens of most microcomputers are 
flat—relatively, if not actually—and re¬ 
quire that you work in two dimensions. 
True, some packages let you create three- 
dimensional models, but what you see on 
the screen is either a 2-D flattened image 
of the model or a 2-D slice of it. Spatial 
information can make a great deal more 
sense in 3-D than in 2-D. In “Telltale 
Gestures,” Paul McAvinney looks at var¬ 
ious 3-D input options. One of them, 3- 
Draw, is a design tool that lets you sketch 
in 3-D. Emanuel Sachs describes it in the 
text box “Coming Soon to a CAD Lab 
Near You.” 

Of course, the piece de resistance is 
the virtual environment. Got work to do? 
Just jump right in and get your feet wet. 
That may be a slight exaggeration, but 
the concept is fantastic enough to make 
you check for wet socks afterward. Actu¬ 
ally seeing in 3-D requires some sort of 
stereoscopic vision. In “Living in a Vir¬ 
tual World,” Scott S. Fisher and Jane 
Morrill Tazelaar examine the 3-D world 
of virtual environments. No more flat 
images here. You can get right inside the 
computer and experience its images in 
full 3-D. 

User interfaces must meet the chal¬ 
lenge of using more of our human capa¬ 
bilities. If they do not, they will become 
candidates for computer museums while 
they are still in use. Many of tomorrow’s 
technologies are available today. Strange 
as they may seem at first glance—I too 
am much attached to my keyboard—they 
will broaden and expand our horizons 
and capabilities to meet the challenges of 
the 1990s and beyond. 

—Jane Morrill Tazelaar 
Senior Editor, State of the Art 
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The Pocket 


LAN Adapters: 

LapTo LAN In One 
Award-Wnning 
Connection. 





Why all the excitement? Because 

EVTE Xircom lets your laptop access a 




network wherever, whenever, and 
however you need it. Whether it’s 
Novell, 3-Com T Banyan or most other 
operating systems running on Token Ring, Ethernet or 
Arcnet, the Pocket LAN Adapter gives PC users a 
quicker, easier IAN solution. 


And with practical¬ 
ly every protocol 
and operating system 
supported with certified 
drivers, there’s a Pocket LAN 

Adapter 
that will fit 
your laptop and 
your pocket with its 
competitive price. So call (818) 884-8755 
for an a ward- winning solution to your 


Xircom 

LAN solutions for laptops. 


Our philosophy of universal connectivity combined 
with innovative technology has earned the 
Pocket LAN Adapters industry-wide 
recognition in a very short time. It all 
adds up to a faster, simpler LAN 
solution for laptop users. By 
connecting through the parallel 
port, a Pocket LAN Adapter gives you 
the freedom to choose whichever laptop 
fits your needs. It means no more slot 
problems, no address or interrupt conflicts 
and no jumpers to configure. 
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STATE OF THE ART 

COMPUTING WITHOUT KEYBOARDS 


Smoke and Mirrors 

Every time I read about yet another GUI, I get this feeling of 
“deja vu all over again. ” Isn ’t it time to move on ? 

Bill Buxton 



L ittle question re¬ 
mains that com¬ 
puters are more ac¬ 
cessible today than 
they have ever been before. 

Introduced by the Xerox Star 
and popularized by machines 
like the Macintosh, the graph¬ 
ical user interface (GUI) has 
had a huge impact on the us¬ 
ability, usage, and usefulness 
of computers. 

But now, nine years after 
the Star's introduction, I feel 
locked in a time warp. This 
sensation is reinforced every 
time I read about yet another 
GUI. Each one triggers a fa¬ 
miliar flash of deja vu. 

Don't get me wrong. I'm 
not complaining that the PC 
and Unix worlds are finally 
becoming fit for human con¬ 
sumption, I have the highest 
respect for the teams that in¬ 
vented the GUI, but I just 
can’t accept that there are no 
more significant breakthroughs to come. 

In an industry as new as ours, it's too 
early to rest on our collective laurels. We 
can do far better than the “we can do 
GUIs, too” attitude that is all too com¬ 
mon today. We can explore and champi¬ 
on some of the emerging alternatives to 
the GUI—alternatives as creative and 
important in today's environment as the 
Xerox Star was in 1982, 


In the Looking Glass 

Rather than use a crystal ball to look into 
the future evolution of user-interface de¬ 
velopment, I prefer to employ a little 
smoke and three mirrors* Why mirrors? 
Because they are reflective. 

Using the first mirror, you can ask, 
“How well does the system reflect the 
human motor/sensory system?” Does it 
acknowledge, for example, that most 


people have eyes, ears, feet, 
and two hands? 

Using the second, you can 
ask, “How well does the de¬ 
sign reflect the human cogni¬ 
tive or problem-solving mech¬ 
anisms?” For example, does 
the system reflect how people 
think and make decisions? 

Finally, the third mirror 
can test how well the technol- 
ogy reflects the sociopolitical 
structure of day-to-day life 
and work. For example, how 
does the technology reflect or 
support group activity or af¬ 
fect power structures? 

Together, these three mir¬ 
rors emphasize how user-in¬ 
terface design goes well be¬ 
yond questions of how to best 
design menus, or whether to 
use a joystick or a mouse. To 
be truly effective, a design 
must provide a reasonably un¬ 
distorted reflection from all 
three mirrors* Very few sys¬ 
tems in use today stand up to this test. 

Discussions of emerging or future sys¬ 
tems tend to include the conflict between 
technology and user-driven design. Too 
often, change has been technology- 
driven, resulting in a tail-wagging-the- 
dog situation, which creates more prob¬ 
lems than it solves* The loser in this 
conflict is usually the user* 

continued 
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SMOKE AND MIRRORS 


Despite the pitfalls, however, technol¬ 
ogy is an important element, not as a 
force to drive future development, but 
because of the opportunities that it af¬ 
fords. Knowing the technology can help 
you create a better match between what 
can be done and what needs to be done. 
However, you need to approach the prob¬ 
lem from both ends simultaneously. 

Look and Feel 

The concept of “look and feel” has had a 
lot of attention recently. It encompasses 
those aspects of the user interface re¬ 
flected in the first mirror—the motor/ 
sensory system. Today's user interfaces 
have far more look than feel, and the use 
of sound is so impoverished that it does 
not even rate a mention. 

Even the concept of “look” is impov¬ 
erished. It is unidirectional and doesn't 
take into account the capability of the 
eyes to indicate direction (or to be used as 
an input device, as the photo illustrates). 
In short, the balance is out of all propor¬ 
tion with what people are capable of. 

Technology may be able to render 
wonderful ray-traced images, but with¬ 
out mortgaging my house, I can't pur¬ 
chase a system that lets me draw a line 
whose thickness varies continuously 
with pressure (something I can do with a 
15-cent pencil). One of the first priorities 
of the next generation of user interfaces, 
therefore, is to correct the imbalance that 
the first mirror reflects. 

MultiSomething 

Multimedia is another topic that inevita¬ 
bly arises when discussing emerging 
technologies. The discussion usually in¬ 
cludes two principal components: (a) 
Multimedia is the future! and (b) What is 
multimedia? The resulting debate is gen¬ 
erally more than a little confused. 

Much of the excitement about multi- 
media is well founded. However, by defi- 
nit ion, multimedia focuses on the medi¬ 
um or the technology rather than on the 
application or the user. Therein lies a pri¬ 
mary source of confusion. If you take a 
user-centered approach, you quickly see 
that it's not the medium per se that is im¬ 
portant. Rather, it is the human sensory 
modalities and the channels of communi¬ 
cation that multimedia uses that make it 
different. Therefore, the following terms 
might be more appropriate and focused: 

• multisensory : using multiple 
sensory modalities; 

• multichannel : using multiple 
channels, of the same or different 
modalities; and 

• multitasking : recognizing that 


people can perform more than one 

task at a time (as driving a car 

demonstrates). 

Seen in this light, the real value of 
multimedia is the role that it can play in 
smoothing out the distortions seen in the 
first mirror. From this perspective, you 
can reverse the question from “Why do 1 
need two-handed input or audio?” to 
“Since I have two hands and two ears, 
why doesn't this system permit me to use 
them to full advantage?” 

The SonicFinder and Beyond 

One of the most interesting pieces of soft¬ 
ware that is circulating in the research 
underground is something called the 
SonicFinder. It was developed at Apple 
Computer's Human Interface Group by 
Bill Gaver. The SonicFinder is a proto¬ 
type of the Macintosh Finder based on 
the novel proposition that most people 
can bear. This may seem fairly obvious, 
until you look at the sonic vocabulary 
most computer systems use. 

The SonicFinder uses sound in a way 
that reflects how it is used in the every¬ 
day world. You can “tap” on objects to 
determine their type (e.g., application, 
disk, and file folder) and their size (small 
objects have high-pitched sounds; Large 
objects are low-pitched). When you drag 
an object, you hear a scraping sound. 
When a dragged object collides with a 
container (e.g., a file folder, disk, or the 
Trashcan), you hear a distinct sound. 

All this may seem to suffer from ter¬ 
minal cuteness, but how many times have 
you missed the Trashcan when deleting a 
file, or unintentionally dropped a file 
into a file folder when dragging it from 
one window to another? Frequently, if 
you're like me. Yet these are precisely 
the kinds of errors that disappear when 
you add sound. 

Machines that exploit sound are fi¬ 
nally becoming more common. It started 
with the Commodore Amiga, which 
comes with rich audio and text-to-speech 
capabilities. Now, audio is becoming an 
important ingredient in other platforms 
(e.g., the NeXT machine). In fact, it is 
the major interface in some systems (see 
“The Spoken Word” on page 225). 

The challenge is in learning how to use 
audio effectively, not just for music or to 
provide an acoustic lollipop, but as a 
means of providing a sonic landscape 
that helps you to navigate through com¬ 
plex information spaces. 

A One-Handed Waterloo 

Just as most people can hear, most can 
also manipulate items with two hands. 


Every day, you turn pages with one hand 
while you write with the other. You steer 
your car with one hand while changing 
gears with the other. You hold a ruler or 
drafting machine with one hand and use 
a pencil in the other. All these tasks re¬ 
quire everyday motor skills that com¬ 
puter systems largely ignore. 

It seems to me that the Macintosh was 
designed for Napoleon: Unless you are 
typing, you can work all day with one 
hand tucked into your jacket. This is 
great if you are one-handed, but a waste 
if you're not. The image of the user re¬ 
flected in the technology is lopsided. 

“Hands-on” computing is largely a 
myth. It would be better called “hand- 
on” or even “finger-on.” To accurately 
reflect human potential, a system should 
let you scroll through a document by ma¬ 
nipulating a trackball with one hand and 
using the other to point with a mouse. 
You should be able to scale an object 
using a potentiometer in one hand, while 
dragging it into position with the other. 
Or, in a program like MacDraw, you 
should be able to move the drawing page 
under the window using a trackball in 
one hand and keeping the “pen” in the 
other. 

High-end interactive computer-graph- 
ics systems have used this type of inter¬ 
action for years, but it has not yet pene¬ 
trated the mainstream microcomputer 
market. This is about to change. 

The Bus Stops Here 

Many of the problems of having a variety 
of inputs are logistical: How do you con¬ 
nect this device to that machine? The 
Apple Desktop Bus (ADB) is a good at¬ 
tempt to address this class of problem. It 
provides an electrical, mechanical, and 
logical standard for connecting input de¬ 
vices to a computer. Thus, it becomes 
easy to mix, match, and change devices. 

But perhaps the most important (albeit 
hidden) capability of the ADB is its abil¬ 
ity to sense and distinguish among dif¬ 
ferent simultaneously connected input 
devices. At the recent SIGCHI confer¬ 
ence, Dan Venolia and Michael Chen of 
Apple's Human Interface Group demon¬ 
strated this capability using a mouse and 
a trackball together. The result was a 
prototype utility on the Mac that sup¬ 
ported many two-handed transactions. 
This is a clear case of technology that 
supports human needs and suggests bet¬ 
ter things to come. 

Handling the Pressure 

Just using two hands is not enough, how¬ 
ever. Another ability that people have 
that current technologies don't reflect is 
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the hands 1 ability to control and sense 
pressure. One place where this has been 
recognized and used is in electronic mu¬ 
sical keyboards. Each key has what is 
known as “aftertouch”—the ability to 
sense how hard the key is being pressed. 

Hopefully, aftertouch will soon be 
standard on mouse buttons, providing 
natural control for line thickness, scroll¬ 
ing speed, and the speed of fast-forward 
or rewind on videos and CD-ROMs. A 
few manufacturers, such as Wacom and 
Numonics, already make pressure-sensi¬ 
tive styli for digitizing tablets. 

But no matter how well the look, feel, 
and sound of a user interface are devel¬ 
oped, it still may not fit how you think or 
how you work; therefore, it will fail. Un¬ 
derstanding these elements brings the 
second mirror into focus. 

Data Overload 

Would-be sages and futurists will tell 
you that we are in the middle of an infor¬ 
mation revolution—a revolution whose 
impact is matched only by the one chat 
followed the invention of the printing 
press or the industrial revolution. Unfor¬ 
tunately, this is false. 


By definition, information is that 
which informs and can serve as the basis 
for informed decision-making. Rather 
than an information revolution, the cur¬ 
rent situation is more of a data explosion. 
The combined advances in contemporary 
telecommunications and computational 
technologies have helped to spawn an era 
where true information is more and more 
difficult to find, and almost impossible 
to find in a timely manner. 

Information technologies that deserve 
the name are less computational engines 
than technologies that filter and refine 
data into a form where it informs. Just as 
you want systems to reflect how you 
hear, see, and touch (the first mirror), 
you want them to accurately reflect and 
support how you think, learn, solve 
problems, and make decisions (the sec¬ 
ond mirror). 

The spreadsheet is one of the greatest 
successes in the microcomputer world 
because it fits the way that people think 
about certain problems. Rather than gen¬ 
erate masses of new numbers, it helps 
you refine data into information by en¬ 
abling you to explore and understand new 

continued 



A nonintrusive eye tracker. A video 
camera mounted under the display 
tracks the position of the eye’s pupil and 
translates the data into screen 
coordinates. Thus , the eyes can “point . p 
(Photo courtesy of L. C Technologies, 
Fairfax, VA) 


Here’s the world’s 
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relationships. A similar notion is behind 
one of the emerging “hot” topics of com¬ 
puter science: scientific visualization. Its 
objective isn’t to make pretty pictures 
(although many are) but to render com¬ 
plex data in a visual form that enables 
you to better understand the underlying 
phenomena. 

Thus far T scientific visualization has 
been primarily a means of presentation. 
Data is rendered and displayed, but the 
degree of interaction is minimal (largely 
due to the computational overhead of the 
rendering process). However, as 
chines become more powerful, such ren¬ 
dering techniques will be married to 
state-of-the-art input technologies, 
thereby creating rich interactive systems 
for exploring information space. (The 
technologies discussed in “Living in a 
Virtual World” on page 215 and “Tell¬ 
tale Gestures” on page 237 are examples 
of trends in this direction.) 


and have a computer, where do I find my¬ 
self?—out of the group, sitting alone, 
usually facing the wall or a corner. The 
reasons are different, but the punishment 
is the same. 

The designs of the technologies used 
in today's workplace have largely ig¬ 
nored the social dynamics (the third mir¬ 
ror) of how people work. You face walls 
because the backs of the machines are so 
ugly and full of cables that you want to 
hide them. You are anchored to your des¬ 
ignated position by the umbilical cord 
connecting your computer to the wall 
socket. You sit alone because virtually 
all microcomputer systems assume that 
you interact with computers one on one, 
face to face. 


Alone in the Corner 

Back in grade school, when 1 misbe¬ 
haved, I was taken out of the group and 
forced to sit alone, usually facing the 
wall or a corner. Now that I've grown up 


Instruments of Change 

Technologies have had a major impact on 
how you work, with whom you work, and 
who has what power. That isn't likely to 
change. What can change, however, is 
who or what is in the driver’s seat. 

In the past, work has been automated 
and technologies introduced based on 
what was possible. If a new technology 
became available, it was put in the work¬ 


place and the organization had to adjust 
accordingly. Since routine tasks were the 
easiest to program, they were the first to 
have technological support. 

Of all the user-related changes emerg¬ 
ing today, perhaps the most significant is 
the change from this approach. We are 
beginning to realize that rather than the 
technology dictating the organizational 
structure, the organization should dictate 
the technology. The key to improved 
productivity isn't the technology—it's 
the people and how they work. 

I can't overemphasize the importance 
of this change. No matter how perfectly 
your icons and menus are designed* or 
how well a system supports you in per¬ 
forming your job, if you are doing the 
wrong job, the system is a failure. 

For example, putting computers into 
patrol cars is intended to help police per¬ 
form their job. But if the technology 
causes the police to devote more time to 
relatively minor offenses (e.g., unpaid 
traffic fines) instead of to major crimes, 
the system may be a failure. The courts 
are clogged with minor offenses, and lit¬ 
tle has been done to help investigate seri¬ 
ous crimes. 


longest line of high perfbnr 
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Workstation, file server, stand-alone 
PC or node—whatever you need, it’s in 
the Eve rex” line. 

And all these machines rank at or near the 
top of their class in performance benchmarks. 

There are two main reasons. Zero wait-state 
design. And Everex’s proprietary Advanced 
Memory Management Architecture (AMMA"). 


Thanks to AMMA, for example, the STEP 
386/33 turns in a smoking 8.3 MIPS. 

But if you think that’s fast, take a look at 
Everex’s 88000 RISC-based systems. At up to 
21 MIPS, the STEP 8820 and 8825 guarantee 
the highest performance under both UNIX* 
and MS-DOS? 

Even the STEP«rver"systems run like 


STEP 486u, STEP 386w, STEPrener, STEP 386 as> 286c, AMMA and Everex are trademarks of Everex Systems, Inc. SG386 and 386SX are trademarks oflntel Corporation. Other brar 
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A New Breed 

The past 10 years have seen the develop¬ 
ment of a new profession: applied psy¬ 
chology. Traditionally, psychology has 
been a discipline that analyzed and tried 
to understand and explain human behav¬ 
ior. Now, largely due to problems en¬ 
countered in human-computer interac¬ 
tions, a new branch of psychology is 
attempting to apply this understanding in 
the context of a design art. The shift is 
from the descriptive to the prescriptive. 

Today, a similar phenomenon exists in 
the discipline of socio-anthropology. If 
you want the society and social struc¬ 
tures of work (and play) to drive technol¬ 
ogy, the obvious place to look for exper¬ 
tise is in disciplines like sociology and 
anthropology. Like psychology, these 
are traditionally analytical, not design, 
disciplines. However, change is coming, 
and a new discipline is being born: ap¬ 
plied socio-anthropology. 

Hence, a new breed of anthropolo¬ 
gists, such as Lucy Suchman and Gitte 
Jordan (who last studied birthing rites in 
Central America), are stalking the halls 
of the Xerox Palo Alto Research Center. 
They are studying the structure of orga¬ 


nizations and work, with the intent of 
laying the foundation for a design art that 
takes into account the larger social con¬ 
text. Like psychology, socio-anthropol¬ 
ogy is becoming a prescriptive as well as 
analytical science. 

Group Dynamics 

Perhaps these social concerns are most 
visible in the rapidly emerging areas of 
computer-supported cooperative work 
and groupware (see the In Depth section 
of the December 1988 BYTE). This is a 
prime example of the outside-in squeeze. 
On one side, theory is growing out of the 
applied social sciences; on the other, im¬ 
portant enabling technologies—such as 
LANs, new display technologies, and 
video conferencing—are emerging. 

Architectures like Xerox’s prototype 
System 33 will enable you to create, save, 
index, annotate, retrieve, and share doc¬ 
uments independently of how they were 
created or stored. Human concerns, such 
as retinal consistency (i.e., documents’ 
tendency to remain visually consistent) 
and the reality of different platforms, 
will drive the design. 

Telecommunications, video, and com¬ 


puter LANs are converging, resulting in 
new forms of collaboration, such as the 
Cruiser system developed at Bell Com¬ 
munications Research by Robert Root 
and Bob Kraut, and Xerox’s Media- 
space. By integrating a range of technol¬ 
ogies, both systems permit a degree of 
telepresence and remote collaboration 
previously impossible. 

Slowly but surely, the emerging tech¬ 
nologies are going to let you come out of 
the corner to take a full and active role in 
the group. As all three mirrors start to 
work together, they will let you do what 
people do best—namely, be human. 

Bringing Blue Sky Down to Earth 

The danger in writing about technology 
and the future is that you quickly fall into 
the credibility gap. I have used some iso¬ 
lated examples to support my case for the 
inadequacy of the GUI to meet the needs 
of today and tomorrow. But are they only 
isolated examples, or is there some evi¬ 
dence of a new trend? 

Evidence for a new approach to user- 
interface design can be found in ma¬ 
chines such as the GridPad, Scenario’s 

continued 
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wildfire.The STEPserar 386, for example, 
combines a 33MHz 80386’chip with AMMA, 
making it the fastest machine in its class. And 
they’re both specifically designed for maximum 
performance and compatibility with Novell 
NetWare* 

But the Everex systems offer more than 
sheer speed. Most are upgradable. All come 


with a one-year extendable warranty and a 
one-year renewable on-site service contract 
that also covers all Everex peripherals in 
the system. 

To find out more, call 1-800-334-4552. 

We’ll hand you the longest line in the world. 
And the best performing. 
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DynaWriter, Toshiba’s PenPC, Sony’s 
Palmtop, and Go Corp.’s new laptop. 
All these machines have portability and 
on-line character recognition in common 
(see “Sign Here, Please” on page 243). 

These differences lead the way to more 
than just a change of interaction style. By 
being portable, the machines are freed of 
the anchor of their power cord. The tech¬ 
nology can go with the worker, rather 
than the worker going to the technology. 
This is an important change. 

Similarly, compared to the GUI, the 
stylus-driven interface better matches 
the style of work and skills that people 
have built up over a lifetime of work and 
education. While the systems’ recogni¬ 
tion skills are still fairly primitive, this 
style of interface leads toward a way of 
capturing all kinds of spatial and tempo¬ 
ral information, such as the types of fig¬ 
ures and annotations found on black¬ 
boards and notepads. 

Several different techniques have been 
used for symbol recognition, including 
template matching, feature recognition, 
and neural networks. An early but ele¬ 
gant feature-recognition technique, 
called trainable character recognition , 


was developed by K. S. Ledeen in 1967. 
It is described in detail in Newman and 
Sproull’s classic Principles of Interactive 
Computer Graphics (McGraw-Hill, 1973 
and 1979). [Editor’s note: Pseudocode 
for the Ledeen character recognizer is 
available on BIX. See page 5 for details. ] 

Being mobile still may mean working 
alone. But the wireless network commu¬ 
nications of the Agilis System point to¬ 
ward a time when mobile workstations 
will be able to communicate with each 
other, and with larger systems such as 
servers. 

Perhaps nowhere do these concepts 
come together better than in the new por¬ 
table from the Active Book Company in 
Cambridge, England. This package has 
true workstation power (5 million in¬ 
structions per second average, 10 MIPS 
peak) in a portable package powered by 
the Acorn RISC Machine’s RISC proces¬ 
sor. In addition to having a stylus-driven 
interface with character recognition, it 
includes a touch surface that you can use 
to “thumb through” the documents you 
are reading or editing. 

The true power and insight of Active 
Book’s machine come, however, from 


other emerging technologies, especially 
the new Digital European Cordless Tele¬ 
communications standard. In mid-1991, 
there will be a new pan-European cellular 
phone network, known as Dl, that will 
have a digital channel with built-in error 
correction. Portable workstations like Ac¬ 
tive Book’s will be able to network from 
anywhere in Europe, even when in motion, 
thus greatly increasing the range and scope 
of both telecommunications and informa¬ 
tion technologies. 

People should and must be at the cen¬ 
ter of all these new technologies. As 
these technologies evolve, the concerns 
become more complex and demand ever 
greater attention. But I would argue that 
there are grounds for optimism. As tech¬ 
nologies evolve, so do the methods and 
theories of design and analysis. New ca¬ 
pabilities are emerging, and if you and I 
so choose, we can reap their full poten¬ 
tial by design in human terms. ■ 


Bill Buxton is an adjunct professor of 
computer science at the University of To¬ 
ronto and a consultant for Xerox PARC 
and Commodore Business Machines. You 
can reach him on BIX do “ editors. ” 


And here’s four more. 



The world’s longest line just got longer. 

The 286c“and the 386ra”are based on the 
286/12 and 386SX 1 " processors. (The 286c is easily 
upgraded.) Both feature an attractive, low pro¬ 
file design. And zero-wait state gives them the 
high performance you expect from Everex. 

The new STEP 486/25 and 486/33 are hot 


even by Everex standards. The 486/33, for 
example, clocks in at about 20 MIPS—well 
into mainframe territory. 

To find out more, call 1-800-334-4552. 

Better hurry. There’s no telling how long 
the line will be __ _ 
if you wait. ^EVEREjf- 
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C Why dBASE 

programmers 
are excited! 



Build a multi-user, 

85 K, dBASE com¬ 
patible application 
using pulldown menus, 
popup windows, and 
data entry from 
pick lists. 

Portable 

When you are done, 
port your application 
to Unix, Microsoft 
Windows and OS/2 
without modifying a 
single line of code. 

Then watch as your 
application runs many 
times faster than corre¬ 
sponding dBASE, Clipper 
or Foxbase programs. 

Finally, you can keep 
all the profits after you 
have distributed unlimited 
numbers of your executable 
programs royalty free. 

Compatible 

Code Base 4 lets you access 
and modify the data, index 
and memo files of dBASE 
HI, dBASE IV, or Clipper. 
Consquently, you can take 
advantage of dBASE com¬ 
patible tools such as R&R 
Relational Report Writer. 

Switch between Turbo C, 
Quick C, and Microsoft C. 
Take advantage of integrated 


Source Included 

As you become an 
expert Code Base 4 
user, you will find 
yourself examining the 
source code as you read 
about the internal 
operating principles 
of Code Base 4. 

Enjoy the benefits of 
complete dBASE func¬ 
tionality, including data 
entry, windows, menus, 
multiple index files per 
database, dBASE 
expression evaluation, 
fields, filters, relations, 
reindexing, and editing. 

Order Today 

Order Code Base 4 at $295 
and you will soon know why 
Sequiter Software Inc. and 
most software dealers are 
happy to give a 30 day 
money back guarantee!! 

Call (403) 448-0313 
Fax (403) 448-0315 

SEQUITER III 

SOFTWARE INC. I 
P.O. Box 5659, Station L 
Edmonton, Alberta 
Canada T6C 4GI 


™ /elopment 
environments, sophisticated 
debuggers, and programs 
which compile and link 
in seconds. 

Leam Code Base 4 by 
consulting the comprehensive 
206 page user’s guide while 
interactively executing Code 
Base 4 routines from a 
learning utility. Then try 
example programs from the 
diskettes or the user’s guide. 
You will easily remember the 
Code Base 4 routines which 


correspond directly 
to familiar dBASE 
commands. 
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Whatever you’re creating, you’ll sail into a whole 
new age with any of the four POWERstations in the 
RISC System/6000 
family. Because 
POWER (Perform¬ 
ance Optimization 
With Enhanced RISC) 
processing can give 
you performance 
you’ve probably only 
dreamed about: 


up to four instructions per machine cycle, 42 MIPS 
and 13 MFLOPS. Suddenly,complex designs don’t 
take eons anvmore. 

The four RISC System/6000 POWERstations 
feature a range of graphics processors from grayscale 
to Supergraphics to satisfy any graphics demand. 
Great news for Power Seekers working on animation, 
scientific visualization, medical imaging and engi¬ 
neering solutions like CADAM: CAEDS™ and CAT LA 
And for electrical design automation, there’s IBM s 
all new CUDS™ and an arsenal of over 60 EDA appli- 


ISM fs a registered trademark and RISC System/60GG and CAEDS are trademarks oi International Business Machines Corporation. CADAM is a trademark of CAOAM INC CAT1A Is a 
trademark of Dassarf Systemes. CBD$ & a trademark: of Bed Northern Research Corporation. 
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6000 family. 


will seem downright primitive. 



piK- 06XM£ 



So if you’re tired of paddling upstream with 
yesterday’s performance, call your IBM marketing 
representative or 
Business Partner to 
find out more about 
the RISC System/6000 
family. For literature, 
call I 800 IBM-6676, 
ext. 991. 

Civilization never 
looked so good. 


G» 


alions from more than a dozen vendors. 

With every POWERstation, you can get an almost 
nimaginable palette of 16 million colors, which gives 
>u 3 D images so realistic, they fairly leap off the 
creen, with super sharp resolution of 1,280x1,024 pixels, 
nd when its time to call in the heavy artillery, the 
OWERstation 730 draws nearly one million 3D vec- 
>rs per second. Like all POWERstations, it can come 
jmplete with its own graphics processor, freeing the 
OWER processor to rapidly create and analyze your 
esigns. All at prices that won’t sink anybody’s budget. 


For the Power Seeker. 
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O TATUNG 

Engineering at Its best. 


' S. Dlafot, H. Eglowslein. BYTE, 3/90 


Recently Byte magazine 
performance tested 26 VGA 
monitors. 26! Of the 26, one monitor 
stood out above all the rest. In a 
burst of eloquence. Byte’s Testing 
Editors called that monitor "a rose 
among the thorns’ * 


We call it the CM-1296 


Well send you a free reprint of the Byte article, 
complete specifications of the CM-1296, and detailed 
information about all the monitors in our line. Just send 
us your business card, or call 1-800-827-2850, ext. 213, 
Tatung Company of America. Video Display Division, 
2850 El Presidio St, Long Beach, CA 90810 


You’ll call it "remarkable ." 
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living in a Virtual 

World 

Stereoscopic vision lets you enter 360-degree 3-D virtual environments — 

and do real work there 


Scott S. Fisher and Jane Morrill Tazelaar 



I magine learning about 
computers by taking a 
trip inside them. You 
can look to the left or 
the right as your whim dic¬ 
tates because you have a com¬ 
plete 360-degree image-sur¬ 
round viewpoint available. If 
a particular chip catches your 
eye, you can approach it and 
look at it from all sides. You 
can see firsthand how it con¬ 
nects to the board and how it 
relates to other chips. You can 
“walk” the circuits to see 
where they lead. If you see 
something that you don't 
understand, you can pick it up 
and examine it more fully. 

Sounds like Tron, doesn't it? 

Imagine creating a three- 
dimensional model with a 
CAD package. But, instead of 
viewing it on a 2-D screen, 
you put on a headset or turn to 
a stereoscopic viewer and 
move into 3-D space with 
your model. You move around the model 
and into it, seeing it from all sides, look¬ 
ing for errors, making sure that what you 
created was what you intended to create, 
and fixing problems in real time. 

Once again, science fiction is turning 
into science fact. Three-dimensional vir¬ 
tual space is becoming another option in 
the panoply of interfaces available. And 
the more you think about it, the more ap¬ 


plications come to mind. Architects 
could tour their buildings during the 
planning stages, thus discovering prob¬ 
lems while they’re easily and inexpen¬ 
sively fixed. Doctors could practice deli¬ 
cate surgery without risk to the patient. 
Computer operators could enter a virtual 
data environment, manipulate data and 
monitor system tasks, move windows 
around in three dimensions, push simu¬ 


lated buttons on virtual con¬ 
trol panels, or reconfigure the 
system as needed without 
leaving the console. 

A variety of technologies 
enable this dimensional 
switch. One is the stereoscop¬ 
ic vision that allows you to see 
in three dimensions. In the 
real world, depth and distance 
perceptions are possible be¬ 
cause we have two eyes, each 
of which sees the world slight¬ 
ly differently. To translate 
this ability to the virtual 
world, that perceptual differ¬ 
ence must be maintained. 
Therefore, two screens are 
necessary, each of which pro¬ 
vides a slightly different view 
of the subject. And for each 
eye to see only the screen con¬ 
taining its view of the world, 
these screens must be shown 
only to the appropriate eye. 
Head-mounted devices and 
stereoscopic viewers provide 
this type of interface. 

A New Style of Headgear 
One of the leaders in the research into 
head-mounted devices is NASA’s Ames 
Research Center. The intent is to provide 
a multisensory, interactive, 3-D inter¬ 
face for use with the space program, but 
the resulting environments and devices 

continued 
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LIVING IN A VIRTUAL WORLD 


are far more versatile than that focus 
would suggest. The scientists at Ames 
have developed the Virtual Interface En¬ 
vironment Workstation (VIEW), a wide- 
angle, head-mounted, stereoscopic dis¬ 
play system that the operator’s voice, 
position, and gestures control (see photo 
1). This system enables you to explore all 
360 degrees of a virtual environment and 
interact with it in various ways. 

The idea of surrounding an operator in 
a 360-degree virtual world is not new* In 
1958, Philco developed a remote stereo¬ 
camera pair and head-mounted display. 
And Dr. Ivan Sutherland helped to create 
a head-mounted transparent 3-D display 
system while he was at Harvard* Some 
current head-mounted devices show a 2- 
D display to one eye while the other sees 
the real world. (See the text box “You 
Say You Want an Evolution” on page 
218*) 

The original head-mounted displays 
developed at NASA Ames were retrofit¬ 
ted into a motorcycle helmet. The visor 
contained two LCDs, one for each eye, 
with 10(Tby 100-pixel screens* The cur¬ 
rent headset, however, is much lighter 
and far less claustrophobic than this heL 



Photo 1: VIEW is a wide-angle, head- 
mounted, stereoscopic display system 
controlled by the operator's voice , 
position, and gestures. 


met was. The ultimate aim is to come up 
with a simple visor-like apparatus. Sev¬ 
eral devices on this order are currently in 
prototype* In addition to their 3-D dis¬ 
play capabilities, they also include a 
head-tracking device, a microphone to be 
used for continuous-speech recognition, 
and earphones for 3-D sound cueing. 

The sense of entering a virtual reality 


is reinforced by the wide-angle image 
that can be generated in high resolution 
(up to 1000 by 1000 pixels)* The image 
appears to surround you, and the head- 
tracking technology (with six degrees of 
freedom) enables you to change your 
point of view by simply turning your 
head. The effect is one of being present 
within a computer-generated (or remote- 
camera-recorded) world* To maintain 
this effect, the image is updated in real 
time (up to 30 frames per second) when it 
changes. In addition, the two displays are 
closely synchronized to present coordi¬ 
nated images to the eyes* Eye cups are 
used to prevent any ambient light from 
interfering with the illusion* 

As the technology evolved, so did the 
desire to be able to interact with the vir¬ 
tual environment“to touch its objects, 
pick them up, examine them, and even 
speak to or about them. NASA Ames 
also developed enabling technologies 
that allow interaction with this virtual 
world. This interaction can be tactile 
(using touch-oriented technologies), ver¬ 
bal (using speech recognition), or optical 
(using eye-tracking technology). 

continued 
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DEMAND QUALITY 

You've heard all about those 
"Super-Big-Number-One" cartridges. 

We've heard all about you 
wanting Solutions, not numbers. 

Introducing the Solution II ™ 
series of font cartridges, 
featuring the quality, hand- 
tuned fonts, most requested 
by demanding laser printer 
users. 

For those special needs, the 
Custom Solution II ™ cartridge 
is custom engineered for your 
unique requirements. Vour 
Custom Solution//™ cartridge 
will include fonts, logos, signa¬ 
tures or other graphic images. 

Mitchell Pacific 
Suite 1050,10303 Jasper Avenue 
Edmonton, Alberta Canada T5J 3N6 
Phone (403) 425-0100 Fax (403) 420-0900 
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REAL-TIME 


SOURCE-LEVEL DEBUGGER 


I 


1/1/ 

■7 Hr ilh Periscope Model IV, you 
can debug your software while it runs 
at full speed, something no software- 
only debugger can do. 

You can also examine the execution 
history of a hardware interrupt in 
Periscope IV's real-time trace 
buffer, something else no 
software-only debugger can 
do. 

When Periscope 

The Going IV helps 

Gets you debug 

Tough... most any pro¬ 

gram, but is specially designed to 
debug programs that software-only 
debuggers can't Model IV users use it 
to debug TSRs, ISRs, device-drivers, 
DOS, BIOS, communications software, 
real-time data acquisition programs, 
multitasking software, network soft¬ 
ware, keyboard drivers, disk caching 
software, systems software, spread 
sheets, EMM products, and so forth. 

“Periscope is my #7 favorite pro¬ 
gram ... I would rather change my editor 
than my debuggerf writes Phil Mayes, 
who used Periscope IV to track down 
some very elusive bugs causing 
intermittent corruption. 

Periscope IV provides source-level 
support for popular PC compilers and 
linkers, such as those produced by 
Microsoft, Borland, and others, and it 

The Periscope manual software, break¬ 
out switch and quick-reference card are 
included with Model IV. 






1 


Periscope 1 



“TheModel IV 
hardware really 
makes Periscope 
shine, especially 
when you've got 
timing-related 
problems. I can 
now track down 
changing pointers 
and altered buffers 
on my 386. I've 
been using it to 
debug Crosstalk ‘ 
Mk. 4 and there's 
just no better way 
to do it. ” 

JEFF GARBERS 
Director of Software 
Development 

Crosstalk Communications 


runs on most any 80286 or 80386 at 
speeds up to 25MHz. 

The new Remote Debugging 
feature lets you use Periscope IV to 
debug programs running on IBM 
PS/2s and compatibles. The 
optional Plus board keeps Peri¬ 
scope from using any of the 
lower 640K, so Periscope 
can't be overwritten 
and doesn't use the 
memory your program 
needs. 

You can try FREE 

Periscope IV 1O-day 

for ten days at Evaluation 
no charge before you buy it. Call 
our toll-free number for details. 

Periscope IV prices range from 
$2195 for a 16 MHz 80286 system to 
$2995 for a 25 MHz 80386 system. 
The optional 512K Periscope PLUS 
board is $400. 

Given the value of your time, can 
you afford not to try it? 

Call Toll-Free Today for 
More Information or to 
Order Your Periscope: 
800 - 722-7006 

In the UK call Roundhill Computer 
Systems ai 0672 84 535. In Germany call 
H+B EDV at 07542 6353 or CornFood at 
02534 7093. In Sweden call LinSoft al 013 
124780. 


The 

Periscope 

Company, Inc. 


1197 Peachtree $t, T Plaza Level 
Atlanta, GA 30361 

404 875-8080 * FAX 404/872-1973 
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STATE OF THE ART 
LIVING IN A VIRTUAL WORLD 


You Say You Want an Evolution 

Bob Ryan 


N ot all advances in man-machine 
interfaces involve radical new 
technology. Some advances are more 
evolutionary, although they can have 
revolutionary effects. 

A case in point is The Private Eye, a 
computer monitor from Reflection 
Technologies (see photo A). Like the 
CRT display on your desk, it outputs 
characters and graphics from a personal 
computer. The difference is that The 
Private Eye weighs a mere 2 l A ounces 
and fits easily in the palm of your hand. 

Red Lights and Mirrors 

The Private Eye uses a 280-element 
LED, an adjustable lens, a vibrating 
mirror, and the persistence of your vi¬ 
sion to produce a 720- by 280-pixel dis¬ 
play in a viewing window less than 1 
inch square. It produces CGA text using 
a 9- by 11-pixel font instead of the nor¬ 
mal 8 by 8, and standard 640- by 200- 
pixel CGA graphics. 

Unlike a conventional CRT display, 
which “paints” its output 1 pixel at a 
time from the top left to the bottom right 
of the display. The Private Eye works 
with whole columns of pixels at once. 
When attached to a personal computer, 
for example, it gets each output frame 
from its specialized display-adapter 
card and stores the frame in a buffer. It 
then uses the data for the first column of 
the display to activate its 280-element 
LED. A mirror reflects this output into 
a lens, which focuses it onto your eye. 

Next, the second column of the dis¬ 
play activates the LED, while the mir- 



Photo A: The Private Eye computer 
monitor is more useful than it may 
first appear. It lets you view 
important data while simultaneously 
working on tasks , and it provides the 
ultimate in portability. 


ror changes angle slightly so that the 
second column is reflected to the right 
of the first. It repeats this procedure for 
all 720 columns of the display, 50 times 
per second. Because your eye fools your 
brain into thinking that it sees all 720 
columns at the same time, you see the 
complete 720 by 280 display. 

Focal Points 

Because The Private Eye uses a lens in¬ 
stead of a screen, you can focus its out¬ 
put to appear close at hand or far away. 
This is important, because The Private 
Eye works with one eye only. To prevent 
eyestrain, you focus both eyes on the 
same object and then focus The Private 
Eye so that it appears as far away as the 
distant object. The output is thus super¬ 
imposed over the background. 


Because you don’t constantly change 
focus between your display and the 
background. The Private Eye lets you 
work at other tasks while viewing im¬ 
portant data. With the headset attach¬ 
ment, it also frees your hands for other 
tasks. For example, a surgeon could po¬ 
sition The Private Eye for viewing vital 
patient information with an upward 
glance without breaking concentration. 

In addition to providing freedom for 
hands and eyes. The Private Eye also 
obviously redefines the lower limits of 
portable computing. Systems using it 
promise to make vest-pocket computers 
a practical reality. The Private Eye can 
also enhance the utility of products that 
don’t currently have a full-size display. 
For example, it can add display capabil¬ 
ity to a hand-held fax or a radio pager. 

Changes in Perception 

While The Private Eye uses some very 
interesting technology, it does not rep¬ 
resent a new paradigm for getting infor¬ 
mation from a computer. It remains a 
recognizable member of the family of 
computer displays. 

What The Private Eye demonstrates 
is how an evolutionary advance in tech¬ 
nology can change how we interact with 
computers. By making displays more 
portable and less obtrusive, it makes 
many more areas accessible to com¬ 
puters. Imagine what the next evolution¬ 
ary advance will bring. 


Bob Ryan is a BYTE technical editor. He 
can be reached on BIX as “b. ryan. ” 


It’s What’s Inside That Counts 

Within the headset, the twisted-nematic, 
monochromatic LCDs accept a standard 
National Television System Committee 
signal and need some sort of backlight¬ 
ing (current versions use very bright, 
miniature fluorescent tubes that create a 
contrast ratio of about 7 to 1). The cur¬ 
rent size of each display is 3.9 inches (on 
the diagonal) with a 4-to-3 aspect ratio. 

LCDs were used because they are 
lightweight, safe, and inexpensive, and 
they draw little power. Their resolution 
at present is 640 by 220 pixels with ap¬ 
proximately 16 levels of gray scale. They 
are viewed through a pair of wide-angle 
magnifying lenses mounted about 5 mil¬ 


limeters from the screens. These lenses 
distort the displayed image with a “pin¬ 
cushion” effect. To compensate for this 
distortion, the image capture or genera¬ 
tion technology must create a “barrel” 
distortion compensation in order to rep¬ 
resent the image correctly. 

The very wide-angle field of view of 
these optics is also key in the display. 
The feeling of being in a virtual world re¬ 
quires that the field of vision closely re¬ 
semble that of human binocular vision. A 
small window into the virtual world will 
not suffice. The displays must complete¬ 
ly fill your field of vision to give you a 
true sense of being present in the virtual 
environment (120 degrees both horizon¬ 


tally and vertically, with up to 90 de¬ 
grees overlap in the binocular fields). 

The headset also contains a tracking 
device that detects where within the envi¬ 
ronment you are looking. Currently, 
NASA Ames is using an electromagnetic 
device for this purpose, one that can de¬ 
termine where the head is within a mag¬ 
netic field. It combines azimuth elevation 
and roll information with x ,y,z position 
information (with 0.03-inch resolution 
and 0.10-degree accuracy). With this in¬ 
formation, the system can refresh the 
image shown to one that matches the po¬ 
sition of your head. New images are 
drawn so quickly that it feels as if you’re 

continued 
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SAMSUNG/NOVEU. 

386AE RLE SERVER 


How to plan your LAN. 


You'll need a pencil* 

That's to write down the telephone number 
on the bottom of this page* Which will con¬ 
nect you with Samsung's nationwide network 
of resellers. And the Samsung/Novell co¬ 
labeled line of LAN hardware. 

With one call you can plan on substantial 
savings over the big name computers which, 
despite high clock rates and even higher price 
tags, are not really optimized for networking. 

And you can plan on 100 percent compat¬ 
ibility with all versions of Novell's NetWare^ 
because Samsung's LAN hardware was co¬ 
designed by Novell. 

THE TESTING WENT IN 

BEFORE THE LABEL WENT ON. 

Samsung's 386AE and PCterminal/286 have 
been tested exhaustively and certified by 
Novell for compatibility with all popular net¬ 
working products. In fact, Samsung's 386AE 
is one of 3 fileservers certified by Novell to 
run NetWare 386. 

Novell's engineers successfully tested 
the PCterminal/286 in 1200 network 
configurations...with 50 units running at once! 
No other computer manufacturer can make 
that claim. 


NETWORKING VS. NOTWORKING. 


What's the difference? Take our 386AE 
Preserver* It includes Novell's Advanced 
BIOS and 8 expansion slots to accommodate 
multiple network interface cards and disk 
controllers. Plus an oversize power supply 
for driving dual high capacity hard disks and 
tape backup system. Plus 4 megabytes of 
memory for disk caching* 

Then there's Samsung's PCterminal/286 
Diskless Workstation with a built-in Ethernet 
interface and Remote Boot EPROM* 


And not to be overlooked is our 16-bit 
SE2100 Ethernet interface Card which pro¬ 
vides up to twice the throughput for the price 
of an 8-bit card* 


CALL TODAY. 

For the name of the Samsung 
reseller nearest you, call us today 

at 1-800-624-8999, ext, 851. 


Readers 

choice 

SAMSUNG/NOVELU 

PCterm inal/286 



The 386AE and PCterminal/286. More than affordable. 


«5f SAMSUNG 
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STATE OF THE ART 
LIVING IN A VIRTUAL WORLD 


An Alternative Approach 


T he counterbalanced CRT-based 
stereoscopic viewer provides an al¬ 
ternative virtual-environment viewing 
technology that should be easier to inte¬ 
grate into the typical desktop environ¬ 
ment than the head-mounted device. Its 
display characteristics are similar to 
those of the headset. However, the 
CCSV sports handles with which you 
can move it around to a convenient posi¬ 
tion, much as you would a pair of bin¬ 
oculars (see photo B). 

Although the CCSV is not head- 
mounted, it is head-coupled. The device 
is mounted on a counterbalanced kine¬ 
matic linkage (permitting unrestricted 
motion within a 35-inch radius from a 
fixed point of attachment) and includes 
a dual-CRT-based stereoscopic viewer 
with wide-angle optics, a dedicated 
microprocessor system that monitors 
joint angles in the linkage, and a video¬ 
electronics box. 

The device includes a dedicated 8088 
microprocessor card, an A/D conver¬ 
sion card, and an RS-232C communica¬ 
tions card housed in an STD-bus box. 
The software that is executing on the 
microprocessor polls the RS-232C line 
waiting for data requests from the host. 
When a data request comes, the STD 
system assembles the current values of 
the six A/D channels (one for each of 
the joint readings that the host translates 
into angles) into a 12-byte packet. Then 
it sends this packet over the RS-232C 
interface to the host at speeds of 9600 
bps to 19,200 bps, (In the next version 
of the CCSV, NASA Ames is planning 
to replace the STD box with an IBM PC 
or AT.) 

The CCSV provides a wide field of 
vision, 360 degrees of freedom, and a 
strong three-dimensional illusion, and it 
lets you easily enter and leave its virtual 
world. Imagine how awkward it would 


be to try to take a quick peek at some¬ 
thing through a head-mounted device. 

How Does It Differ? 

This viewer uses two inexpensive ($50) 
black-and-white TV screens (4 } A inches 
on the diagonal and with a 4-to-3 aspect 
ratio) with integral implosion protection 
and meeting radiation x-ray emission 
standards. CRT faceplates are flat 
(within 0.006 inch) for both internal 
and external phosphor-bearing sur¬ 
faces. In this case, flat matters; the 
optics of the CCSV were designed as¬ 
suming a flat-image source. 

The CRT screens display about 400 
lines each. While this resolution is quite 
modest, compare it to the headset's 
LCDs (about 220 lines each). The color 



Photo B: The CCSV , a stereoscopic 
viewer fixed on a counterbalanced 
kinematic linkage, lets you easily 
enter and leave the virtual world . 


mask used by current color LCDs fur¬ 
ther reduces their effective resolution 
by more than 50 percent, so the im¬ 
provement in the resolution is quite no¬ 
ticeable. 

You can place diffusion filters in 
front of the LCD to reduce the graini¬ 
ness, but they blur the images. The fil¬ 
ters also blend the color triads. Since the 
CRTs in the CCSV are analog devices, 
they have no shadow mask. Thus, indi¬ 
vidual pi xels appear as a smooth image 
rather than as an array of dots. 

But It’s Not Perfect 

The optics in the CCSV introduce a 
chromatic aberration that appears more 
pronounced than that in the LCD view¬ 
ers. It is particularly noticeable along 
the borders of computer-generated 
images; the change in contrast creates a 
blue or yellow fringe effect. This is 
probably due to the increased contrast 
ratio of the CRTs. Using color CRTs 
wouldn't solve the problem, because the 
shadow mask would be visible through 
the wide-angle optics. 

The CCSV also suffers from the pin¬ 
cushion distortion seen in the headset. 
Again, this distortion is balanced with 
an equal but opposite barrel distortion 
when using a remote camera. Com¬ 
puter-generated graphics, however, 
don’t compensate for this problem, but 
it's not as distracting as you might 
think. You have to really look to find it. 

Another problem with the CCSV oc¬ 
curs in a group work environment. As 
you pass the device from one person to 
another, the viewpoint changes. It 
would be nice to have some sort of 
'‘viewpoint freeze" button on such a 
unit so you could easily pass the device 
to someone else and know that he or she 
will see the exact same point in a 3-D 
image that you were looking at. 


really there (the typical pixel response 
time is about 32 milliseconds). 

There are some disadvantages to the 
headset approach. For one, while you're 
wearing a headset, you're pretty well 
tethered to one place. For another, it's 
more complicated to switch back and 
forth between different tasks if you have 
to take off the headset every time you 
want to see something outside the virtual 
world. And you may need to view some 
things in higher resolution than the cur¬ 


rent LCD-based headsets allow. Thus, a 
separate CRT-based stereoscopic viewer 
was developed to supplement, and in 
some cases replace, the headset (see the 
text box “An Alternative Approach” 
above). 

Another technology under investiga¬ 
tion at NASA Ames is eye tracking. Eye 
tracking will reveal the point at which 
your eyes converge—that is, where they 
are focused. Thus, you could pull down 
menus or move a cursor simply by look¬ 


ing at a certain point. In addition, the op¬ 
tions for depth-of-field information in¬ 
crease when eye tracking is used, (For 
more information on eye tracking, see 
“Between Man and Machine,” Septem¬ 
ber 1988 BYTE.) 

Plans for the VIEW system’s near fu¬ 
ture include 

* correcting the distortion problem 
on computer-generated images, 

• speeding up the frame refresh rate, 
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■ raising the resolution, 

* adding color display elements, 

* adding spatially correct 3-D sound 
cueing, 

* providing tactile feedback, 

* integrating multiple viewpoints, 
and 

* creating multiple workstation 
configurations that allow the 
various operators to be present and 
interactive in the same virtual 
environment, 

A Portable, Interactive Workspace 

Unlike most 360~degree virtual environ¬ 
ments, such as flight simulators, VIEW 
doesn't use large, special-purpose pro¬ 
jection configurations* It is portable and 
inexpensive and doesn't require a large 
amount of space or equipment. Com¬ 
pared to other head-mounted displays, it 
is unique; it presents a stereoscopic 
image that is very similar to human bin¬ 
ocular vision. It also uses state-of-the-art 
speech, auditory, and tactile inputs. 

The VIEW system provides a level of 
interaction that can reduce your work¬ 
load and training requirements while in¬ 
creasing your productivity. It does this 
by providing a uniform, graphical inter¬ 
face for a variety of tasks, and multi¬ 
modal channels for speech, touch, and 
vision inputs. Seeing task-related infor¬ 
mation in a full 360-degree 3-D environ¬ 
ment can increase your awareness and ef¬ 
fectiveness in monitoring spatial tasks 
and spatial portrayals of 2-D tasks* ■ 
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Scott S. Fisher is a research scientist at 
NASA *s Ames Research Center (Moffett 
Field, CA). You can contact him on BIX 
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BYTE 5 senior editor in charge of the 
State of the Art section , You can contact 
her on BIX as “janetaz. ** 


.. to your data collection and 
data entry problems! 


The Psion Organiser II 
& dCAPP 


Psion Gives You the Answers! 

With eight different Organiser II models to choose from, Psion lets 
you select the Organiser II that best meets your needs. Standard 
configurations are available with or without built-in software pro¬ 
grams, and provide the options of either two or four lines of LCD 

display, several different 
keyboard designs, and from 32K 
to 96K of i ntern al R A M m e mory. 
All Organiser units can use our 
removable and interchangeable 
memory modules, allowing the 
Organiser II to be configured to 
meet your unique data and 
program memory require¬ 
ments. 

POWER 

The Organiser II is a powerful 
hand held computer capable of 
running a broad range of pre¬ 
written programs. When an off 
the shelf program just won't due, 
you can custom program the 
Organiser Jl to the unique 
requirements of your 
application. From inventory 
control to remote sales order 
entry, the Organiser II has the 
power to do the job. 

PERIPHERALS 
For jobs ranging from simple 
data collection to an RS-485 
factory floor network, the 
Organiser (I has the right tools 
for the job. Peripherals include 
Bar Code Wands, Laser 
Scanners, Mag Card Readers, 
Portable Modems and Printers, 
Carrying Cases, all the way to a 
broad range of i nterfaces which 
include serial, paralte! and 
multiple types of SPC devices. 

dCAPP Gives You the Solution!! 

* dCAPP data collection software is completely user configurable 
allowing even non-programmers the ability to create their own 
custom data collection program for the Organiser II in a matter 
of minutes, including its own operating instructions manual. * 
dCAPP data col lection software is completely user configurable. 
Keyboard, Magnetic Card, or BAR CODE i nput. * Direct Interface 
to most Database and Spreadsheet programs; (dBASE 3, dBASE 
4, Lotus 123, D.I.F., and many others). 

TYPICAL APPLICATIONS: Inventory Control; Stock Taking; 
Tools and Equipment Control; Sales Route Accounting; Quality 
Control and Inspection Reporting; Tank Farm Gauging; Stores 
Accounting; Plant Inspection; and More ... 




For more information, contact: 

XEC Products 

13630 58th Street North, Suite #103 „ 
Clearwater, Florida 34620 
(813) 531-1422 


:Eub 123 is a registered trademark 
0 i Land DSvSiapmanl COfp. 

dBASE IE 4 registered trademark 
oTAsmcimi6eCor.PL 

IHM-PC la a regiatted trademark 
■afiOTfll Suhihwi Mecumet Cor?. 


Circle 310 on Reader Service Card 


JULY 1990 • B Y T E 221 



















More Europeans Read BYTE than Any 
Other Pan-European Computer Magazine! 


North 

America 

350,114 

Readers 


Caribbean 

954 Readers 


Central and 
South America 

10,767 

Readers 



Asia/ 

Pacific Rim 

21,313 

Readers 


Mid-East 

3,506 

Readers 
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BYTE's Position in the Computer Industry is Unparalleled! 

For the past 15 years, BYTE has stood alone as the definitive guide to 
personal computing across the world. In Europe, the most 
knowledgeable and influential business leaders in computing 
read BYTE for its quality and in-depth editorial. 

Consider these facts: 

* BYTE's paid circulation outside of North America is an 
impressive 118,364 with over 8l t 000 readers located in 
Europe alone. 

* 90% of BYTE's European readers are involved in corporate 
purchasing decisions for computer-related products. 

* 89% of BYTE's European readers respond to 
advertisements seen in BYTE. 
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A Unique Advertising Opportunity! 

BYTE's Pan-European International Advertising Section is bound into 118,364 
copies of BYTE that are distributed outside of North America. 

Advertising in this section is undoubtedly the most cost-effective 
means of expanding your business across ail of Europe. 

For more information call your local sales representative today: 
United Kingdom; Roz Weyman, 44 31 543 1234 
Germany: Uwe Kreuschmar, 44 Bl 543 1234 
France Italy: Zera Coupe. Amanda Blaskett. 44 71 231 4116 
Benelux: Frank Tams, 31 340249456 
japan: Itaki Mor-. 81 3 581 98Jl 
Taiwan: Nancy Yin, 036 2 763 0052 
Hong Kong: Soavex Ltd , 852 5 260149 
Republic of Singapore: Seavex Ltd . 65 734 9790 
Israel: Dan Ehrlich, 972 3 449 323 


Reach BYTE's decision makers—the most important buyers of personal computers throughout Europe and the world! 


EVTE « 

Setting the Standards Worldwide 

One Phoemx Mill Lane. Peterborough, NH 03453 USA 












BIX is BYTE's Information 
Exchange, a worldwide com¬ 
puter conferencing system 
devoted to the exchange of 
microcomputer information. 

When you use BIX, you leap 
borders of geography and 
time to exchange information, 
opinions and Ideas with a “liv¬ 
ing database 1 ' of the world's 
most knowledgeable 
microcomputer users, 

BIX covers the world. 

Our Microbytes news service, 
backed by BYTE and 
McGraw-Hill, provides 


worldwide daily news 
coverage of major events in 
the microcomputer industry 
plus listings of thousands of 
new products from vendors 
around the globe. Scores of 
companies now use BIX to 
provide technical support for 
their hardware and software 
products worldwide. 

BIX saves you time. 

BIX resources help you get 
the micro-related information 
you need right away, 
regardless of your location. 
BIX electronic mail lets you 
send private messages to 


other BIX users worldwide. 
For more information on how 
to join and use BIX from 
your country, read the BIX 
message in this issue (see 
Advertiser Index for page 
number), or contact us today. 


BIX 

BYTE INFORMATION EXCHANGE 


One Phoenix Mill Lane 
Peterborough, NH 03458 USA 
(603) 924-7681 (Our overseas 
helpline number) 

8:30 AM-ihOO PM m r 

Eastern Time rAi 

(-5 GMT) Weekdays lifl 


TAH GOLD 4 


Cheetah Gold 425/D 


• INTEL 25MHZ i486 CPU/FPU 

• FULL 16MB of 70NS System Memory 

• Tower Case with 450/W Power Supply 

• ESDI Caching Disk Controller with 
Dedicated Processor and 512K Memory 

• Super Fast 383 MB ESDI Hard Drive 


AWESOME 


PERIOD 



1989 


DISTINCTION 


• 1024 x 768 Premium VGA Card 

• 14" Premium VGA Color Monitor 

• 1,2MB & 1.44Mb Floppy Drives 

• 2 Serial & 2 Parallel Ports 

• 101 Key Keyboard 

• Cheetah Gold 425/D $9,995 ! 

(Other models from $5,995) 

• Price subject to change 

• 20% Refundable deposit required 

• Subject to availability of iNfTEL 
25MHZ 80486 chips. A surcharge may 
apply if Cheetah’s cost of i486 chips 
exceeds $950 each. 

• VISA, MasterCArd and American Express 
add 4% 

• Delivery date subject to the availability 
of I486 chips. 


.Olv hfUMSEFLS INDICATE rQft PEHFO^NfANCs 


Cheetah International, Inc 
1003 West Cotton Street 
Longview, TX 75604 


1-800-CHEETAH 
(1-800-243-3824) 
1-214-757-3001 
1-214-753-0589 FAX 
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STATE OF THE ART 

COMPUTING WITHOUT KEYBOARDS 


The Spoken Word 

Replace the ‘look and feel” of GUIs 
with the “ask and tell ” of voice interfaces 

Kai-Fu Lee , Alexander G. Hauptmann , and Alexander /. Rudnicky 



A lthough you no 
longer use toggle 
switches to com¬ 
municate with 
computers, computer input is 
still more of a barrier than a 
gateway for the average per¬ 
son* Voice interfaces offer the 
possibility of interacting with 
computers using our most nat¬ 
ural and best-developed com¬ 
munication skill—speech. 

The promise of speech-rec¬ 
ognition technology is that it 
will remove the communica¬ 
tions barrier between people 
and their machines. It will 
make the power of computers 
available to everyone, and it 
will help those who use com¬ 
puters daily to do so more 
effectively. 

Besides ease of expression, 
speech offers many other ad¬ 
vantages in communicating 
with your computer* Speed is 
one: Most people easily speak 
at rates of 200 words per minute, yet few 
can type better than 60 wpm. Speech can 
also remove some of the physical limita¬ 
tions of interacting with computers: You 
could control your computer while work¬ 
ing in the dark (say, in a photographic 
darkroom) or without sitting at the key¬ 
board (e.g., while rummaging through a 
file cabinet or reading in information 
over a telephone). 


Speech recognition can even let you 
use a computer in places where it would 
otherwise be impossible or dangerous— 
imagine being able to use a voice-acti¬ 
vated navigation assistant while driving 
your car. 

Although speech is not the ultimate 
mode of input (you might not want to talk 
for 8 hours straight every day, or de¬ 
scribe pictures verbally), it nevertheless 


offers unique advantages not 
available in other types of in¬ 
terfaces. 

Speech Background 

T wo decades of R&D have es¬ 
tablished the importance of 
the following dimensions in 
understanding the properties 
of a given speech-recognition 
device: 

■ Speaker dependence versus 
independence: A speaker-de¬ 
pendent system is trained to 
recognize only a single voice. 
A speaker-independent sys¬ 
tem can recognize anyone’s 
speech, but with less accu¬ 
racy. 

* Discrete words versus con¬ 
tinuous speech: A discrete- 
word system (also called an 
isolated-word system) re¬ 
quires pauses between words* 
Continuous-speech recogni¬ 
tion lets you speak in a natural 
manner, but it is more complex and 
error-prone* 

* Vocabulary size and grammar com¬ 
plexity: A system vocabulary defines the 
set of recognizable words, and the gram¬ 
mar defines the types of sentences (i.e., 
word sequences) allowed or preferred. 
Small vocabularies and restrictive gram¬ 
mars are easier for speech recognition, 

continued 
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COMPONENTS OF A VOICE-INTERFACE SYSTEM 
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Figure 1; A voice-input system consists of three primary components. Speech 
processing converts spoken utterances into a digital representation of the input using 
AID conversion and signal-processing techniques. Speech recognition matches the 
input representation with models built into the system. Vocabulary and grammar 
constraints eliminate many alternative interpretations. Speech understanding is a 
higher-level function that tries to make sense of the input. Small domains can be 
understood fairly well t but current systems don V deal well with unconstrained 
speech. 


but systems with large vocabularies and 
loose grammars are more useful, 

* Speech recognition versus speech un¬ 
derstanding: A speech-recognition de¬ 
vice produces a sequence of words, while 
a speech-understanding system tries to 
interpret the speaker's intention. 

All voice-interface systems—both 
commercial and research—strive for 
high accuracy. Invariably, they achieve 
it, but only by compromising on one or 
more of the above dimensions. When you 
select a system, you must carefully con¬ 
sider your needs and understand the ca¬ 
pabilities your application requires. 

Figure 1 shows a common organiza¬ 
tion for voice-interface systems. All of 
them have, in one form or another, three 
components: speech processing, recog¬ 
nition, and understanding. 

Sound Bites 

Speech processing is a sequence of trans¬ 
formations that converts an analog 
speech signal into a compact yet infor¬ 
mative digital representation of speech. 
It is essentially a signal-processing func¬ 
tion. A microphone converts the changes 
that the speech causes in air pressure to 
voltage variations. The system samples 
these variations and digitizes them using 


an A/D converter. A system typically 
samples spoken input 6000 to 20,000 
times per second, with each sample con¬ 
sisting of about 12 bits to ensure adequate 
representation of the sound. The se¬ 
quence of numbers thus created is called 
the digital waveform . 

In principle, you could try to directly 
recognize the digital waveform. But be¬ 
cause a 5-second utterance may produce 
up to 100,000 numbers, such processing 
is prohibitively expensive. Also, the 
waveform contains both redundant infor¬ 
mation and unimportant variations; pro¬ 
cessing it all would also be redundant 
and inefficient. Accordingly, speech sys¬ 
tems apply digital-signal-processing 
techniques to reduce the redundancy and 
to enhance the salient features of speech. 
These techniques typically generate a 
descriptive vector of about eight to 20 
floating-point numbers for each 0.01 
second (centisecond) of speech. 

Common reduction techniques include 
filter banks and fast Fourier transforms 
that, for each centisecond of speech, de¬ 
termine the energy level in different 
(usually logarithmically scaled) fre¬ 
quency bands, and linear predictive cod¬ 
ing, which generates a vector of the coef¬ 
ficients of a linear equation that predicts 
the spectrum of the current centisecond 


of speech, based on previous samples. 

These techniques produce about 1000 
to 2000 floating-point numbers per sec¬ 
ond of speech, about an order of magni¬ 
tude reduction from the waveform. Es¬ 
sentially, no information is lost in this 
representation, because resynthesized 
speech sounds about the same as the 
original speech. To gain further effi¬ 
ciency at a small loss in accuracy, some 
systems compress speech to as few as 
200 bytes per second. 

Matchmaking 

Speech recognition involves comparing 
an utterance—now a sequence of repre¬ 
sentation vectors^against prestored 
speech models, subject to lexical and 
grammatical constraints. In all cases* 
you need to train speech models before 
you can use the system for recognition. 
These models can be based on a number 
of speech units, depending on the ap¬ 
proach taken. Some of them include 
whole words or phrases, syllables, and 
phonemes. Some of the common model¬ 
ing techniques include the following 
three: 

• Dynamic time warping , which matches 
speech patterns against prestored pattern 
templates by temporally aligning them 
using dynamic programming algo¬ 
rithms. DTW models are trained by av¬ 
eraging several exemplars of each word 
in the vocabulary. DTW is widely used 
in commercial speech recognizers. 

• The Hidden Markov model, which ab¬ 
stracts properties of speech in a prob¬ 
abilistic framework. Using automatic 
algorithms, the system learns probabili¬ 
ties of speech events and their durations. 
HMMs have superior generalization 
ability, and they have been found suitable 
for large vocabularies and continuous- 
speech, as well as speaker-independent, 
applications. HMMs are the predomi¬ 
nant technology in most research sys¬ 
tems and some commercial systems. 

• Neural networks , which constitute a 
promising new technology that codes 
speech properties in a distributed repre¬ 
sentation (see “Building Blocks for 
Speech,” August 1989 BYTE). Neural 
networks have many desirable proper¬ 
ties, such as generalization and discrimi¬ 
native capabilities. Although there are no 
large-scale neural-network speech-rec¬ 
ognition systems* they have been used as 
components of research systems and in 
some commercial systems. 

The sequence of models that are pro¬ 
duced by the speech-recognition system 

continued 
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The End Of The 
Me-Too Modem. 


Chances are, you also had to send your data at 9600 or 2400 bits per 
second. Or slower. 


With FORVAL's new IM14400 internal PC modem, you can speed your 
data over the phone lines at 14,400 bps. And if you’re really in a hurry, 
the IM14400s data compression mode will deliver your files and images 
up to a very impressive 57,600 bps. That’s significantly faster than 
most me-too modems around. 


FDKVRL 

IM 14400 Internal PC Modem 


Of Course, We Do Slow Things Down For The Competition. 

Being 14.4/57.6 kbps fast doesn't mean we won't slow dawn for the 
me-too's. With the IM14400 s automatic step-down mode, we'll talk to 
them at the CCITT speeds of 9600, 2400, and 1200 bps. 

Whenever necessary. We also use the Hayes™ AT command 
set so you can run most popular communications software 


The IM14400 is unmatched when it comes to 
innovative features and technologies. To ensure 
accuracy and compatibility, we've incorporated the latest 
industry standards: the proposed V32 extended transmission 
speed, V42/MNP2-4 error correction, and V42 bis/MNP-5 
data compression. We've also added FORMAL Turbo 
Interface,™ an extra safeguard to preserve data integrity 
at speeds over 19,200 bps. Me-too modems don't compare. 




When it comes to high speed, dial-up PC modems-we mean the very 
compatible kind-chances are, you had to settle for one of those me-too 
modems that look and act pretty much the same, over and over. And over. 


IM14400 Features: 

B 14.4 kbps (proposed V32 bis) 
■ Maximum 57.fi kbps with 
¥42 bis/MNP-5 compression 

■ Error Correction V42 (LAP-M and 
MNP2-4) 

■ Hayes™ AT command set compatible 

■ Automatic/Manual tailback to 
9B00 r 2400 bps and slower 

■ Full duplex synchronous/ 
asynchronous 
operation 

■ FQHVAL-Link TW 
and FQRVAL Turbo 
Interlace™ 

■ 5-year limited warranty 

■ 

AVAILABLE SCON IN STAND-ALONE 
AND RACK-MOUNT VERSIONS. 


The End Of Obsolescence. 

One more feature you won’t 
find anywhere else is FOHVAL- 
Link.™ This one-of-a-kind customer 
service lets you change or enhance the 
IM14400's performance right over the phone 
lines. As your needs grow and new industry 
standards emerge {like 19.2 kbps), your investment 
is still protected. 

more details. Do it now, and 
even the me-too modems will find hard 

1-800-FOHVAL-l 




FORVAL AMERICA. INC. • Modem Division 

Center, Suite 425 Midvale, Utah 84047 
561-8080 • Fax: {801} 5G1-8777 
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V oice interfaces are available to 
anyone who owns an IBM PC, XT, 
AT, or compatible. Total vocabulary, 
however, is not the best measure of a 
system's performance. The active vo¬ 
cabulary—the number of words from 
which you can choose at any given mo¬ 
ment—is a better measure. In addition, 
rated vocabulary size represents only 
the capacity of a system and does not 
imply an adequate accuracy at full 
capacity. 

When the active vocabularies are 
small, many commercial systems allow 
applications to switch contexts and load 
a completely new vocabulary at appro¬ 
priate points. Thus, even relatively 
limited active vocabularies can accom¬ 
modate tasks requiring larger lexicons, 
as long as you can subdivide them. 

The trade-offs that are found in re¬ 
search systems—speaker dependence 
versus speaker independence, discrete 
words versus continuous speech, and 
vocabulary size versus performance— 
are also evident in commercial systems. 
In addition, price plays a role. 

No recent rigorous testing of recogni¬ 
tion accuracy has been performed to 
compare the different products. While 
every commercial system claims accu¬ 
racy rates greater than 90 percent (up to 
about 99 percent), in practice we have 
found that these estimates are often 
quite confusing. They strongly depend 
on the actual words used to evaluate the 
systems, the noise environment during 
the evaluation, and the linguistic-model 
constraints expressed in the grammar. 
As a result, we cannot comment on the 
actual performance accuracy of these 
systems. 

Every supplier of voice-interface 
technology offers some set of develop¬ 
ment tools to help you create an inter¬ 
face suitable for your application task. 
These interfaces may provide facilities 
for retraining the system to understand 
words that are poorly recognized and 
for building a linguistic model that re¬ 
duces the effective number of words that 
the system must discriminate. There are 
also different approaches to error recov¬ 
ery: by keyboard, mouse* or voice 
alone* and with different types of 
“error-editing” capabilities. 

At the high end of the performance 
spectrum, you find relatively large vo¬ 
cabulary systems of 5000 words to 


uDCBKl 


40,000 words (from Kurzweil Applied 
Intelligence, Speech Systems, and 
Dragon Systems). Dragon Systems’ 
DragonDictate-30K and KurzweiTs 
Voice Report system require that you 
pause slightly between words, while 
Speech Systems 1 DS200 accepts contin¬ 
uous voice input. These systems are the 
most expensive, requiring more pro¬ 
cessing power and memory and more 
sophisticated algorithms. 

Speech Training 

Many systems offer alternate training 
techniques to avoid having to train a sys¬ 
tem by repeating each of up to 40,000 
words several times. The DS200 splits 
speakers into males and females and de¬ 
livers a speaker-independent vocabu¬ 
lary for each group. This eliminates the 
training process. Note that 40,000 
words represents a theoretical limit; ac¬ 
tual applications would use smaller vo¬ 
cabularies to achieve higher accuracy 
and acceptable response speed. 

DragonDictate-30K provides a 
25,000-word pretrained speaker-inde¬ 
pendent core vocabulary and lets you 
augment the system with 5000 other 
words trained on your own voice. Also, 
it continuously adapts to your voice 
when in use, so initial vocabulary-train¬ 
ing deficiencies quickly disappear in 
favor of better, more customized word 
models, 

VoiceReport follows another route. 
You enter only a phonetically balanced 
and representative set of words, from 
which the system generalizes to the 
complete 5000-word vocabulary. (A re¬ 
cently announced improvement only re¬ 
quires you to speak the digits, as a kind 
of microphone check.) 

While in principle large-vocabulary 
systems allow large-vocabulary speech 
recognition, in practice, recognition ac¬ 
curacy may drop if they must discrimi¬ 
nate among very many word choices at 
any one lime. Recognition times are 
directly related to the size of the cur¬ 
rently active vocabulary. As a result* 
it's up to a language model (which pro¬ 
vides syntactic, semantic, and pragmat¬ 
ic constraints) to limit the number of 
words that need to be identified at each 
point. 

In most cases, the application devel¬ 
oper chooses the language model and 
the limits of the active vocabulary. 


DragonDictate-30K, however, comes 
with a predefined general language 
model based on a large body of English 
text. 

Independence and Vocabularies 
At the other end of the spectrum, Voice 
Processing Corp. and Voice Control 
Systems offer speaker-independent com 
linuous-speech recognition products 
that can recognize only 13 to 50 words 
each. The smallest vocabularies are just 
big enough for a digit-entry task with 
two command words to control the in¬ 
terface (i.e., the digits 0 through 9, ihe 
letter O, and the words yes and no). 

Although these systems accept fluent 
speech from any speaker, the size of the 
vocabulary limits possible applications. 
However, the products tend to be much 
more robust in their recognition accu¬ 
racy, so they can he used over the tele¬ 
phone. They also cost significantly less. 

Middle Ground 

In between the two extremes are a few 
products that allow a moderate vocabu¬ 
lary size of roughly a few hundred 
words. They are either speaker-depen- 
dent continuous-speech-recognition 
systems or speaker-independent dis¬ 
crete-word systems. The trade-off is 
clear and should be dictated by the 
needs of the target application. 

For example, Scott Instruments of¬ 
fers a system that recognizes speaker- 
independent discrete-word speech and 
has an active vocabulary of about 160 
words. The system can provide more 
flexibility by allowing any English- 
speaking person to use the system, but 
at the expense of a smaller vocabulary. 

Verbex Voice Systems and Votan both 
market speaker-dependent continuous- 
speech-recognition systems with active 
vocabularies of a few hundred words 
each, First, you train these systems to 
your individual voice characteristics. 
Then, the systems can accept fluently 
spoken utterances, without artificial 
pauses between every word. 

Again, the cost for this fluency is a 
reduced vocabulary (when compared to 
speaker-dependent discrete-word sys¬ 
tems). While continuous speech offers 
speed and ease-of-use advantages over 
discrete words, the training requirement 
limits these systems. 

Many vendors, including The Voice 
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Connection* Covox, Voice Recognition 
Technologies* and Articulate Systems, 
supply products for speaker-dependent 
disc rate-word speech recognition. The 
products are often surprisingly inexpen¬ 
sive. Vocabularies usually contain sev¬ 
eral hundred words* with added fea¬ 
tures provided on many boards, such as 
a phone interface, dual-tone multi¬ 
frequency (DTMF* or Touch-Tone) 
functions* voice storage and playback, 
and text-to-speech capabilities. While 
individual products tend to vary, we ex¬ 
pect that this group will provide the 
highest accuracy recognition, since its 
approaches are more restrictive and bet¬ 
ter researched. 

The table on page 230 shows a list of 
commercial products and their capabili¬ 
ties. The systems all include add-on 
boards that perform digital signal pro¬ 
cessing in practically real time. But 
larger vocabularies often produce more- 
noticeable delays* due to the amount of 
search involved. Accuracy figures are 
not included* since the claimed accura¬ 
cies tend to be for simple applications 
rather than for the maximum active vo¬ 
cabulary size. Remember, each desir¬ 
able feature (i.e., speaker indepen¬ 
dence, continuous speech* and large 
vocabulary) comes with a performance 
degradation. In particular* the capacity 
to handle a large active vocabulary does 
not imply that the product can recognize 
that vocabulary accurately. 

Balancing Act 

Clearly, you have a wide choice of voice 
technologies, depending on your budget 
and your requirements. Don’t let any 
particular set of numbers dazzle you. 
Once you decide on your requirements 
(e.g., speaker dependence/indepen¬ 
dence* continuous speech/discrete 
words* phone-interface requirements, 
and rough size of the active vocabulary) 
and budget* you should carefully evalu¬ 
ate the recognition speeds and accura¬ 
cies of competitive products. 

You can overcome any limitations on 
the total vocabulary size by partitioning 
application tasks into subvocabularies 
and swapping them in and out at appro¬ 
priate points. Determining the actual 
recognition accuracy that a particular 
product will give in your application en¬ 
vironment is vital to the successful im¬ 
plementation of this technology. 


constitutes the system's best guess at 
what the input is. Since each model in the 
sequence is known (i.e.* specific speech 
sounds, words, or phrases), you can “re¬ 
cover” what the speaker said by examin¬ 
ing the model sequence . 

With current technology* matching all 
sounds (phonemes) against the input pro¬ 
vides unacceptably slow performance, 
so speech recognizers take advantage of 
lexica] constraints to consider only pho¬ 
neme sequences that represent words. 
They also apply language constraints to 
ensure that they consider only legal word 
sequences (thus reducing the number of 
active words examined during speech 
recognition)* or to bias the system toward 
more likely sentences. 

Evaluating the model and applying 
lexical and language constraints are typi¬ 
cally combined into a one-step search 
process. Many applications developers 
build highly constrained grammars into 
their systems to obtain the best possible 
performance* both in response time and 
accuracy. 

Coming to an Understanding 

For some applications* such as dictation, 
voice dialing, and data entry, you only 
need to recover the sequence of words 
spoken. But for others, the system must 
understand the meaning of what was 
said. For example* the simple database 
query “How many new customers in Re¬ 
gion 6?” may require fairly complex pro¬ 
cessing (how would you interpret new1) 
that takes into account not only the struc¬ 
ture of the sentence itself but also the out¬ 
comes of previous queries, as well as 
general knowledge about the domain of 
application. 

Unconstrained speech and language 
understanding (something humans per¬ 
form effortlessly) is very difficult and 
remains an unresolved problem. But for 
small domains* natural-language under¬ 
standing is possible, and spoken-lan¬ 
guage understanding (which combines 
speech recognition and natural-language 
processing) will be available shortly. 

Voice Recognition at Work 

Voice interfaces are not simply a matter 
of academic interest; they are here today 
(see the text box “Practically Speaking'* 
at left). Voice interfaces are most fre¬ 
quently used to control a computer. Such 
a system accepts voice commands and 
translates them into a sequence of key¬ 
board commands or macros. One spoken 
word can translate into a keystroke 
equivalent involving several hundred 
characters. The generated keystrokes are 
then fed to an application that cannot dis¬ 


tinguish the transcribed keystrokes from 
actual keyboard input. 

In this way, you can use voice to inter¬ 
face with many off-the-shelf, self-con¬ 
tained keyboard applications* such as 
spreadsheets or database programs, 
without completely redesigning them. Of 
course, there are some shortcomings to 
this approach related to error handling 
and correction. 

Voice interfaces are often used as aids 
to the disabled. A blind person can enter 
queries or commands into the computer 
verbally rather than with a keyboard. 
Computer output is spoken through text- 

Y 

■ ou can 

use voice to interface 
with many off-the-shelf 
self-contained 
keyboard applications, 
such as spreadsheets, 
without completely 
redesigning them . 

to-speech capabilities. There is even one 
report of a blind skipper successfully 
using a voice-interface system to query 
various navigational instruments on 
board a boat. Physically disabled users* 
such as quadriplegics or patients with se¬ 
vere arthritis* can also use voice technol¬ 
ogy to control computers, telephones, 
and so forth. The ability to control com¬ 
puters without typing is crucial to such 
users. 

Beyond Computers 

Voice interfaces are not limited to char¬ 
acter-based computers. One interesting 
application area involves the integration 
of voice technology with telephones, vi¬ 
sual interfaces, fax machines* and voice 
mail. For instance* Articulate Systems 
has adapted algorithms developed by 
Dragon Systems to let you operate a Mac¬ 
intosh by voice input. 

Mobile phones can also contain voice¬ 
dialing capabilities (one such product is 
sold by Motorola). In general, these sys¬ 
tems are not as sophisticated as some of 

continued 
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VOICE INPUT FOR PERSONAL COMPUTERS 


Don *t let any particular set of numbers dazzle you . Decide whether you need speaker dependence or independence, 
continuous speech or discrete words, or a phone interface , and determine the rough size of the active vocabulary you need 
and how much you have to spend. Then you can evaluate the recognition speeds and accuracies of competitive products. 


Company 

Product 

name 

PC type 

Card/box/ 

stand-alone 

Memory 

required 

Speaker 

Independent/ 

dependent 

Discrete-word/ 

continuous 

speech 

Maximum 

active 

vocabulary 

Phone 

interlace 

Articulate Systems 

Voice Navigator 

Mac Pius 

Box 

2 MB 

SO 

DW 

200 

Yes 

Cherry Electrical 

VoiceScribe 1000 Plus 

PC/XT/AT 

Card 

640K 

SD 

DW 

1000 

N/R 

Cnvox 

Voice Master Key 

PC/XT/AT 

Card 

256K 

SD 

DW 

64 

No 

Dragon Systems 

Dragon Dictate-30K 

386 (AT) 

Card 

8 MB 

Si 

DW 

25,000 

N/R 


Dragon Writer-1000 

286 (AT) 

Card 

512K 

SD 

DW 

1000 

N/R 

Kumratt Applied 
intelligence 

VaiceFeport 

386 (AT) 
with 80387 
coprocessor 

Card 

10 MB and 
40-MB 
hard disk 

SD 

DW 

5000+ 

No 

Scat! Instruments 

SIR Model 20 

PC/XT/AT 

Card 

80K 

SI 

DW 

160 

N/R 

Speech Systems 

OS200 

Sun SPARC- 
Station 

Card 

8 MB and 

140-MB 
hard disk 

SI 

CS 

40,000 

No 

Texas Instruments 

T1 Voice Card 

PC/XT/AT 

Card 

256K and 
two floppy 
disk drives 

SD 

CS 

50 

Optional 

The Woke Connection 

IntrovoFce^S 

PC/XT/AT 

Card 

64K 

SD 

DW 

250 

No 


PTVC-75G 

Portable/PC 

Stand-alone 

1 MB 

SD 

DW 

250 

No 

vertex Mice Systems 

Vfcrbex 5000 

N/A 

Stand-alone 

N/A 

SD 

CS 

80 

N/R 

Verbex 6000 

AT 

Card 

None 

SO 

CS 

300 

N/R 


Verbex 7000 

N/A 

Stand-alone 

N/A 

SD 

CS 

mo 

N/R 

Mice Centre 1 Systems 

TeteRec 

XT/AT 

Card 

64K 

Si 

DW 

16 

Yes 


VR'4 

PC/XT/AT 

Card"* 

64 K 

SI 

DW 

50 

Yes 


Mica ProcessIng Cerp 

VPC-1000 

AT 

Card 

None 

SI 

CS 

13 

Yes 

Mica flee o grit ion 
Technologies 

Voicebox 

PC/XT/AT 

1 /2 card 

80K 

SD 

DW 

500 

No 

Mian 

Voice CardVPC-2100 

PC/XT/AT 

Card 

256K 

SD 

CS 

125 

Yes 


Note: This table includes no claims lor the accuracy of the voice interface 
N/R = Not recom mended by the vendor 
HI A - Not applicable 


the workstation-based technologies, but 
they are perfectly adequate. They let you 
store a spoken list of names in the phone, 
each with an associated telephone num¬ 
ber, Then, using voice commands, the 
phone will dial the appropriate number 
based on the spoken name. 

Another successful application of 
voice interfacing is in controlling robotic 
systems. In hospitals, voice commands 
can control the position of patient beds. 
In laboratories, voice commands can 
control the magnification and position of 
large microscopes, scanners, or other op¬ 
tical equipment. In such “eyes busy” sit¬ 
uations, voice technology provides a sig¬ 
nificant edge. 

Manual Freedom 

In typical “hands busy” or “eyes busy” 
situations, voice technology can success¬ 
fully save labor. For example, workers 
sorting packages can use their hands to 
manipulate the objects while verbally en¬ 
tering information about the package's 
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destination into the computer through 
their headsets. In other inventory or in¬ 
spection tasks, workers are often physi¬ 
cally moving around the facility to in¬ 
spect it, or looking through a microscope 
or at an x-ray machine while simulta¬ 
neously entering voice data into the com¬ 
puter, The drawbacks of limited vocabu¬ 
laries and having to train operators are 
insignificant compared to the benefits of 
voice in these tasks. 

Telephone communication is an in¬ 
creasingly important area for voice inter¬ 
facing. However, businesses usually 
cannot train their customers' voices in 
advance. You can't expect customers to 
adapt to a discrete-word system, and high 
recognition accuracy is crucial for ac¬ 
ceptance. 

As a result, currently only speaker- 
i independent cont inuou s- spee c h -recogn i- 
tion applications with very small vocabu¬ 
laries exist in this domain. The 
applications generally can distinguish 
between yes and no (e.g., in collect-can- 


acceptance questions) and maybe recog¬ 
nize digit sequences for telephone num¬ 
bers, social security numbers, or bank 
account codes. However, you can expect 
rapid growth in this area in the future as 
more robust speech technology becomes 
available with larger vocabularies. 

Another area where small time sav¬ 
ings translate into large dollar amounts is 
in the medical field. Several intensive ef¬ 
forts are under way to use voice inter¬ 
faces to aid doctors and nurses. 

Both Kurzweil and Lanier Voice prod¬ 
ucts (the latter using Dragon Systems 
technology) have been used to shorten 
the report-generation time for radiolo¬ 
gists. Kurzweil has also brought voice- 
interface products into emergency med¬ 
icine and pathology. Speech Systems 
markets an application that transcribes 
spoken medical reports to text. 

In each case, medical reporting fol¬ 
lows a highly standardized format, in 
which a limited vocabulary is sufficient 
to account for almost all situations. In 












STATE OF THE ART 
THE SPOKEN WORD 



Text-to- 

Voice 

DTMF 

Price 

Comments 

speech 

playback 

(Touch-Tone) 



capability and storage 

functions 



No 

No 

Optional 

$1295 

Toolkit optional; uses Dragon Systems 
algorithms; connects to SCSI port 

Optional 

No 

No 

$3600 

Uses Dragon Systems algorithms. 

Optional 

Yes 

No 

$149 95 

Toolkit optional 

No 

No 

No 

$9000 

Can also be trained to your voice 

No 

No 

No 

$3600 

Multiple speakers can be trained into one model. 

Optional 

Optional 

Optional 

$26,500 

Price includes PC; fax option also available. 

No 

Yes 

No 

$1495 

Toolkit is optional. 

Optional 

NO 

Yes 

$33,900 

Toolkit included, acceptable accuracy and 
speed require syntactic language model 





constraints on active vocabulary 

Yes 

Yes 

Optional 

$995 

Toolkit is extra; also available for Xenix systems 
with 386 processor, 

Optional 

No 

No 

$495 


Yes 

No 

No 

$2995 

Includes PC with minikeyboard and RS-232C 
port, full miniature version also available. 

Yes 

No 

No 

$5600 

Includes toolkit. 

Optional 

No 

No 

$5600 

Includes toolkit 

Yes 

No 

No 

$9600 

includes toolkit. 

No 

No* 

Yes 

$2495 

‘Voice-prompt playback. 

No 

No* 

Yes 

$3600 

'Voice-prompt playback 





* ‘Card is piggybacked with Dialog/4x voice 
card from Dialogic Corp.; other daughtercards 





also available. 

No 

No 

No 

$5500 

Toolkit included. 




$3500 

For evaluation kit. 

NO 

No 

No 

$395 

Includes toolkit. 

No 

Yes 

Optional 

$1750 

Multibus card available. 


addition, voice macros allow report tem¬ 
plates to be generated with only a few 
fields that must be filled in individually. 

Typing that is totally “hands-free" is 
currently beyond the scope of the tech¬ 
nology due to its inability to handle unfa¬ 
miliar, untrained words. But recent in¬ 
creases in vocabularies to 5000 words— 
and even 30,000 or 40,000 words—show 
promise for less rigid situations. 

Office Conitnuitications 

Voice technology is used in microcom¬ 
puters for purposes other than speech 
recognition or understanding. Its most 
prevalent use is for voice annotations and 
voice mail, as well as for synthesized 
speech output. 

Some systems—the NeXT Computer, 
for example—let you record a spoken 
message in digitized form on the ma¬ 
chine. You can then send the message as 
E-mail to someone else who has a work¬ 
station with playback capability. In that 
respect, voice mail can function much 


like an answering machine. 

Another use of voice-interface tech¬ 
nology currently gaining popularity is 
voice annotation for documents. This 
can take the form of a spoken comment 
inserted into the document at text loca¬ 
tions you specify. (Several PC add-on 
boards available through different ven¬ 
dors provide that kind of capability.) 

More sophisticated voice-annotation 
technology is available in the Wang Free¬ 
style system. It lets you record a spoken 
commentary synchronized with other in¬ 
puts. Thus, as you are verbally com¬ 
menting on a section of text, you can also 
write comments around the text using an 
electronic pen and mail the integrated 
multimedia document to someone else. 

Finally, many text-to-speech systems 
have been developed for personal com¬ 
puters. These convert ASCII text into 
reasonable-sounding speech. The speech 
currently still has an unmistakable com¬ 
puter-generated quality, but it is quite 
intelligible. 


Voice in Your Future? 

In the future, you will see even more 
microcomputers offering voice-interface 
capabilities. Workstations will probably 
integrate this capability as standard 
equipment, while microcomputers will 
offer it in the form of add-on boards. 

Future applications software will like¬ 
ly include standard voice-mail capabili¬ 
ties, voice-message storage and playback 
integrated with text-to-speech capabili¬ 
ties, and fax communication features. 
You can expect these software packages 
to integrate multiple modalities (e.g., 
voice, text, and bit-mapped pictures) for 
manipulation in many different ways. 
While current voice-interface products 
still require plenty of individual custom¬ 
izing before they can be integrated into 
an application, you can expect more- 
powerful integration tools in the near 
future. 

Research Trends 

Unlike commercial systems, research 
speech-understanding systems are not 
concerned with cost. Investigators are 
thus able to test complex algorithms and 
more advanced technology on large, ex¬ 
pensive computers. Because rapidly im¬ 
proving computer technology may make 
a personal computer in the 1990s as 
powerful as a supercomputer was in the 
1980s, a look at the research systems of 
today will give you a good idea of what 
applications will become possible in the 
next decade. 

For over 10 years, researchers at IBM 
have been working on a natural-language 
dictation system that would let you say 
anything you want. Based on probabilis¬ 
tic expectations learned from 1 billion 
words of text, the system distinguishes 
sentences based on their likelihood. 
Combined with a good speech recogniz¬ 
er, the system attains over 95 percent 
word accuracy on a 20,000-word dis- 
Crete-word task, and over 90 percent ac¬ 
curacy on a 5000-word continuous- 
speech task. The limitation of the system 
is that you must voice many utterances 
(100 for the discrete-word system and 
2000 for the continuous system) to train 
the system. 

At AT&T Bell Laboratories, research¬ 
ers have focused on recognizing continu¬ 
ously spoken digits over the telephone. 
Telephone-based voice-interface systems 
must deal with different handsets, noise 
that is introduced during transmission 
over telephone lines, and frequency 
bandwidth limitations. Also, such sys¬ 
tems must be speaker-independent. 

Although commercial products exist 

continued 
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that can handle these tasks. Bell Labs 
uses more advanced techniques that re¬ 
quire much more computation. In a field 
trial on real speech and real credit card 
numbers, a Bell system correctly re cog' 
nized over 98 percent of the number 
strings—that’s about 99,9 percent digit 
accuracy. This system is the best of its 
kind and is believed to be good enough 
for credit card applications. 

Finally, at Carnegie Mellon Univer¬ 
sity, we have developed Sphinx, the first 


large-vocabulary speaker-i independent 
continuous-speech-recognition system. 
Sphinx can achieve a word accuracy of 
96 percent on the 1000-word Naval Re¬ 
source Management benchmark task. 

To understand how a sophisticated 
speech-recognition capability might be 
integrated with natural-language capa¬ 
bilities and operate in an unconstrained 
work environment, we have been build¬ 
ing systems that provide, either individ¬ 
ually or in combination, a voice interface 


to common office programs such as 
spreadsheets, appointment calendars, 
personal-information databases, voice 
mail, and applications* Our goal is to 
create an environment that provides you 
with multiple input channels (speech, 
keyboard, and mouse) integrated into a 
single interface. 

Our work, and that of many other re¬ 
searchers, is sponsored by the Depart¬ 
ment of Defense. For example, MIT and 
Unisys are developing a voice interface to 
a graphical directory assistance system. 
Bolt, Beranek, and Newman is building 
defense-related training and database-re¬ 
trieval applications, and SRI is building 
an automated travel agent. These interac¬ 
tive problem-solving systems require not 
only speech recognition but also speech 
understanding. If they succeed, you can 
expect to see simple interactive-dialogue 
systems on the market in five to ID years. 

Today and Tomorrow 

Current computers insist that you do 
things their way. Using a computer de¬ 
vice requires that you accommodate 
yourself to how the computer works and 
constantly monitor the input process. 
This is quite unnatural and, for most 
people and applications, requires too 
much effort. 

Useful voice technology is available 
now, if you arc willing to compromise on 
certain capabilities. When considering 
products, however, you should remem¬ 
ber that almost every desirable capability 
(e.g., speaker independence, continuous 
speech, and rejection) also degrades the 
accuracy of a system. You might want to 
think twice about whether your applica¬ 
tion needs all those fancy capabilities. 

Most major computer manufacturers 
recognize that accessible voice input is 
the next frontier in interface technology. 
You will see the necessary hardware ap¬ 
pear as standard equipment within five 
years. You can also expect to see the 
more advanced research systems become 
available commercially* 

The trend in voice interfacing is to¬ 
ward systems that possess more and more 
of the characteristics of a human listener. 
These systems will let you realize the 
full potential of voice-based communica¬ 
tion with your computer. ■ 


The authors research speech interfaces at 
the school of computer science at Carne¬ 
gie Mellon University (Pittsburgh, PA J* 
Kai-Fu Lee is an assistant professor, Al¬ 
exander G. Hauptmann is a Ph.D, candi¬ 
date, and Alexander l Rudnicky is a sys¬ 
tems scientist. They can be reached on 
BIXc/o ^editors. " 


Quarter Inch Data Cartridge 
Interchange 

The QICPAK product range provides facilities permitting you to process 
and create '// QIC data cartridges under MSrDGS on the PC or PS/2. 
Interchange cartridges with mini and mid-range systems using QIC drives, 
eg Aix, Unix, VMS etc. 

No longer is your y drive gathering dust until the next backup. 

Our VTAR utility creates UNIX tar compatible Backup cartridges and lets you 
interchange data the easy way. There's more. With OtCPAK-u you can 
attach two QiC-drives to the system and perform an image copy of a 
cartridge with the VCOPY utility. This is Vital when you have just spent hours 
waiting for that backup of your system, With QlCPAK-lll the sky's the limit, 

We supply you with the source code of all of our utilities enabling you to 
develop your own applications. Example sources: Microsoft ver 5.1 & 
Quick Basic. Turbo ’C ver 2.0 & Pascal ver 5.0, 
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QICPAK-I $695 00 

QIC-02 controller for the PC-Bus or MCA with the supporting device driver. 
Software is provided for data interchange and tape positioning. 

The utilities & VTAR are all provided as executables and in source form, 
Additional examples are given in 'C\ Pascal and Basic. 

QICPAK-II $995.00 

QICPAK-I and a second PC-Bus or MC A controller 

VCOPY in both executable and source with full documentation, 

QICNUe-H $1995.00 

Includes QlCPAK-tl plus the QTAPE utility, giving the ability to extract data 
from the majority of popular tape formats, eg SYTOS, EVER£X, MAYNARD. 
MOUNTAIN, TAR. NCRTAR, APQLiO. IBM System/36 etc, For example you 
can directly convert from any of the supported formats and create a 
TAR or SVTOS cartridge. The source of QTAPE is not supplied. 


We can also provide complete subsystems with any of the QiCPAK 
options, If you need help with ']* or y? p tape then we have almost certainly 
done it before, including data recovery from damaged cartridges. 

All support is given directly by the development group. 


TEL: 

44 734 S90042 
FAX' 

44 734 890040 
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We Tailor Mass Storage Systems-lnterna I/Externa I, Removable, | 
Ruggedized, Secure, Mixed Media for ALL Systems 
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We Perform Configuration Management for Initial System 
and for ALL Future Upgrades to Meet Your Requirements 
We Can Configure YOUR Application Software to a Wide Range of Printers 
We Develop Drivers, Menus, Coding to Your Specs at Competitive Prices 
We Build, Test, Configure, Burn In Each Product to Your Specs 
We Can Install, Warrant and Maintain Your System 
We Can Train Your Staff to Operate and Maintain Your System 
We Load Your Software and Test at the Factory at Competitive Rates 


ALL PRODUCTS LABELED...SYSTEMS DESIGNER...(YOUR NAME OR COMPANY LOGO) 


Call 1-800-444-PC90 - Ask For Custom PC Department 
Select 286,386, or 486 by Desired Speed (MHz) 

Select Any Type of Storage Combination up to 1 Gigabyte 
Read/Write Optical Cartridge - For Any PC 
Select From a Wide Range of Displays and Adapters 
Select Size, Memory, COM/LAN Cards Plus Miscellaneous Options 
Toll Free 800 Number for Service and Free Technical Support Hotline 




• COMPETITIVE PRICES, QUANTITY DISCOUNTS 

• OVER 15,000 SYSTEMS INSTALLED WORLD-WIDE 

• WORK DIRECTLY WITH FACTORY AND HARDWARE ENGINEERS 

• ALL SYSTEMS COMPATIBLE WITH DOS, OS/2™, XENIX™, UNIX™, NOVELL™ AND WINDOWS 


VISIT US AT THE WORLD'S LARGEST CUSTOM PC 
FACTORY AND REPAIR DEPOT IN CLEARWATER. FLORIDA. 
WE HAVE MORE THAN 20 MILLION DOLLARS IN PARTS 
INVENTORY TO CUSTOMIZE YOUR PRODUCTS QUICKLY! 


^ WE WILL BUILD ONE OR THOUSANDS! 


For more information return to: 

Iverson Computer Corporation, Custom PC DepL 
P. O. Box 6250, McLean, VA 22106-6250 
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Firm 
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Telephone_ 


IVERSON COMPUTER CORPORATION 


Subsidiary of Iverson Technology Corporation 


Telephone 
24 Hrs/Voice 

Fax 

Telex 


(703) 749-1200 
(703) 749-1251 
(703) 893-2396 
289 127 ITCUR 
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P.O.Box 6250 1356 Beverly Road McLean, Virginia 22106-6250 
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CALL AND TELL US WHAT YOU NEED. 
WE WILL GLADLY GIVE YOU QUOTES 
OR ADVICE OVER THE TELEPHONE. 


Pareni Company 
Traded on the 

AMEX (1VT) 


Circle 127 on Reader Service Card 



















































































































Microsoft C Professional Development System 

* New*feS^)niters access far data with size 
and speed of a 16-bil pointer 

■ Register parameter passing: ^fastcall passes up 
to 3 parameters in registers, and floating point 
values are returned on the coprocessor stack. 

* Functtorolevel control over optimizations. 

* Integrated inline assembler. 

- Highly compliant with proposed ANSI standard 
(we pass 75 of 79 "Plum Hall" tests). 

■ Incremental compilation in both DOS and OS/2. 

* Dramatically improved local code-generatioa 


v professional programmers, for 
1 programmers, 

itegration of edit, make, debug cycle 
in both DOS and OS/2, 

■ New Source Browser provides information on all 
aspects of your source code, 

* Microsoft C Advisor is an on-line reference for 
the environment, C Language, and Runtime 

libraries. 

* New MAKE is now a full superset of 
XEMX/UNIX MAKE facility, 

* Specify all build options, includ¬ 
ing target environment, from 
within development environment. 

• Takes advantage of OS/2 for back' 
r ground operation of components— 
such as compilation. 

- Open architecture- 3rd party tools and 
libraries can be easily installed. 

Mic roso ft CodeView D ebugger: 

" Completely redesigned user interface. 

* Debugs nearly any size application on both 286 
and 386 machines under DOS bv taking all but 
15K of CodeView out of the 640R address space 

* Multiple file debugging. 

" Multiple memory views, 

* Array browsing. 

* Automaticrtocals” window. 

Advanced Programming Techniques Manual 
answers the most popular programming questions 
with extensive commentary and sample code. 


If you love the rush of adrenalin that comes 
with sudden acceleration, we’ve got a C that’s 
just your speed: the exhilarating new Microsoft® 
C 6.0 Professional Development System. 

Designed to get your blood racing in noth¬ 
ing flat with the fastest? slickest code available in 
the shortest, smoothest time possible. 

Thanks to some of the most sophisticated 
code optimizations around 

With this C, you get everything from reg¬ 
ister-based parameter passing to a globally opti¬ 
mizing code generator to complete loop optimi¬ 
zations. Plus new super-efficient based pointers 
that access far data instantly. 

And your code isn’t all that moves faster. 

Whether you’re developing for MS-DOS? 
Microsoft Windows" or MS® OS/2 Presentation 
Manager systems, our brilliantly integrated Pro¬ 
grammer’s WbrkBench propels A 
you through the creative pioc- I Mcros<lc 
ess with precision tools. ■ ■ 

Including a new souped- 





r 


iat 

not only debugs any size DOS 
or OS/2 application program, 
on any 286 or 386 machine, 
but also gives you data-brows- 
ing so you don’t have to constantly guess at values. 

To save even more time, our C Advisor is 
on-line and on-time whenever you need it This 
complete hypertext reference not only gives you 
sample coding solutions, but it even lets you copy 
and paste them directly into your program. 

If you want to review part of your handi¬ 
work, our Source Browser helps you find it with 
a full call tree that literally draws you a map. 

For a free white paper with more details, 
just call us toll-free at (800) 426-9400. 

Then get your hands on Microsoft C 6.0. 

The development system specially created 
for people whose only fear is being left behind. 

Microsoft 

Making it all make sense 

•Gmpmtwnsive benchmark tests perform'd at Mkmstfm an SMtelBM PC/AT " with 3S16K RAM and 8028? < 

Customer; within the SO United sW e - “ -' ' 


r tes. call (80Q) 426-9400. Customers in Canada, call (416) 673-7638. 


and Canada, eaU (206) 882-8661 © 7990 Microsoft Corporation Ail rights m&ved. Microsoft, the Mkrostffl fegp. MS-DOS* 
MS and CodeView att tegi&tertd trademark and Windows and Making it all make sense eir trademarks of Microsoft 
Coipomlion, PC/AT is a registered trademark of International Business Machines Corporainm. 










If you need disk per formance, PSI's got your number... 



GigaBytes of Storage 

The hyperSTORE supports an incredible 50.4GigaBytes of high performance on-line storage using 
today's drive technology. And as drive standards and capacities improve, the unique controller 
plus Mediadapter’ M design protects your investment by allowing you to add new drive interfaces. 


28 

20 


Hard Disk Drives 

The hyperSTORE controls up to 8 MFM, RLL, or ESDI drives, up to 28 SCSI drives, or any combination 
of drives, each group on an independant interface for improved performance through true simul¬ 
taneous operation, And all drives are cached in the hyperSTORE's on-board cache memory. 

MegaBytes of Cache 

Add as little as 512KBytes of RAM to a zero-K hyperSTORE and enter the fast lane of computing, As 
your needs increase, simply plug 3n standard SIMM memory to add to the cache. After filling the 
4MByte on-board capacity, our 16MByte expansion card brings the total to 20MBytes, 

MegaBytes per Second 

Data transfer rates of 4MBytes/second burst and over2,5MBytes/second sustained make your disk¬ 
intensive applications run amazingly fast, imagine jobs that used to take an hour, now taking as little 
as seven minutes. That's the kind of real-world performance the hyperSTORE delivers. 

Interface Standards 

Mediadapters allow the hyperSTORE to concurrently control MFM, RLL, ESDI, and SCSI drives. So you 
can mix and match to build the ideal controller for yourappplication. And when you add a new 
drive, you can upgrade to the latest technology without throwing away your old drives. 

Compatibility Modes 

Select WD-1003 mode for 100% compatibility with standard operating systems like Unix, Xenix, and 
Netware-386. Or switch to native mode and take advantage of the benefits provided by our SSP 
(Standard Storage Protocol) Interface under DOS, PC-MOS, Windows, and Netware-286, 
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COMPUTING WITHOUT KEYBOARDS 


Telltale Gestures 


3-D applications need 3-D input 
Paul McAvinney 


E ven before they be¬ 
gin to speak, chil¬ 
dren acquire plenty 
of spatial knowl¬ 
edge about the world around 
them. In time, this knowledge 
translates into discernible 
skills. For example, many 
young children can thread a 
nut onto a bolt before they go 
to school. This task requires 
more than six degrees of free¬ 
dom per hand (i*e*, position¬ 
ing and orienting the object in 
three-dimensional space, plus 
grasping it)* 

Most workstations avail¬ 
able today allow (in the case 
of a mouse) simultaneous ma¬ 
nipulation of only two inde¬ 
pendent spatial parameters. 

While if s possible to specify 
and manipulate representa¬ 
tions of 3-D objects with a 
mouse, decomposing a six- 
parameter task into at least 
three sequential two-param¬ 
eter tasks is time-consuming, counter¬ 
intuitive, and error-prone. It is also a 
waste of time, given advances in the field 
of gesture-based input devices. 

One problem associated with direct- 
manipulation interfaces in a design envi¬ 
ronment is that a particular user may not 
be skilled or precise enough to achieve 
the desired result* You can alleviate this 
problem by using virtual tools. Dis¬ 



played on a computer monitor, virtual 
tools are analogous to real tools used for 
cutting, smoothing, shaping, and joining 
operations. 

Virtual tools map multifinger two- 
dimensional and 3-D gestures into the 
operations performed by the “business 
end” of the tool (e.g., the blade of a cut¬ 
ting tool), with constraints imposed by 
the model of the tool itself, the material 


or workpiece being operated 
on, and your objectives. The 
virtual tool lets you sculpt a 
smooth 3-D surface, varying 
the curvature or even the 
smoothness of a curve as you 
draw it* 

You might use virtual tools 
to add material to a work- 
piece, to cut material, or to 
extrude it* You might filter 
the motion of a tool, for exam¬ 
ple, with the distance between 
two fingers controlling the 
filter-cutoff frequency. 

As hierarchies of virtual 
tools evolve, productivity will 
hopefully increase. If you can 
significantly shorten design 
time, customization will be 
easier. As virtual tools cut de¬ 
sign time, learning time will 
also be shorter, in relation to 
productivity* This is especial¬ 
ly true if you can see immedi¬ 
ate feedback on your latest de¬ 
sign at low cost. 


The Gesture Workstation 

What capabilities would you want in a 
workstation that you intend to use to de¬ 
sign or modify a 3-D object, such as a 
piece of furniture, a molecule, or a noz¬ 
zle for a rocket engine? You'd want it to 
permit rapid prototyping of real-world 
objects. You'd want it to let you interac- 

contbmed 
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Coming Soon to a CAD Lab Near You 

Emanuel Sachs 



Using 3-Draw to design an automobile body . One of its creators, Andrew 
Roberts, is holding the object sensor—the palette—in one hand and the drawing 
stylus in the other. 


I f you've ever drawn in the air with a 
Fourth of July sparkler, you'll feel 
right at home with 3-Draw. 3-Draw is a 
computer-based design tool under de¬ 
velopment at the CAD Lab at MIT. It 
provides an intuitive, natural, easy-to- 
use interface so that you can sketch out 
your ideas directly in three dimensions. 

Defining the Elements 

3-Draw's user interface is based on two 
six-degree-of-freedom input devices, 
one held in each hand. Two sensors en¬ 
able you to position and orient objects 
relative to each other in a displayed vir¬ 
tual world with the same ease as ma¬ 
nipulating two hand-held objects. The 
simultaneous use of two sensors takes 
advantage of most people’s innate abil¬ 
ity to know where their hands are, rela¬ 
tive to each other. 

Using 3-Draw is just like holding an 
object in one hand and a tool in the 
other. The photo shows Andrew Rob¬ 
erts using it to create an automobile 
fender, (3-Draw’s creators include Rob¬ 
erts, David Stoops, and me.) 

Roberts is holding an object sensor in 
his left hand. This sensor is in the form 
of a palette, and it corresponds to a mov¬ 
ing reference frame located in the vir¬ 
tual world. Objects created in the vir¬ 
tual world are automatically attached to 
this reference frame and, hence, contin¬ 
uously move in response to motions of 
the palette hand. In his right hand, Rob¬ 
erts is holding a stylus that corresponds 
to a configurable drawing and editing 
tool in the virtual world, 

A ’’floor” in the virtual world is also 
shown in the photo. This planar graphi¬ 
cal aid is an analog of the real-world 
floor and provides a static reference 
frame with which you can orient your¬ 
self. Shadows of objects in the virtual 
world can be projected onto this floor to 
provide positioning cues. 

You can also rotate the object shown 
in the photo. Rotation automatically re¬ 


sults in a different perspective view. 3- 
Draw lets you rotate and translate the 
object while you are creating and edit¬ 
ing curves. 

A Polhemus 3Space Tracker provides 
the two sensors used in 3-Draw. In the 
setup at the MIT CAD Lab, the sensors 
are interfaced to a Silicon Graphics Iris 
4D/70 GT graphics workstation. The 
system is so fast that very little time lag 
occurs between rotating the object sen¬ 
sor and seeing the corresponding rota¬ 
tion of the model on the display. 

Free from Constraints 

The current set of features can be 
grouped into three broad categories, 
each of which uses the configurable sty¬ 


lus in a different way. You can use it as a 
pencil to create free-form curves with a 
sweep of the hand, to move curves 
around as if they were rigid bodies, and 
to change the shapes of existing curves . 

3-Draw can be used to create uncon¬ 
strained 3-D curves, thus allowing for a 
high degree of freedom of expression. 
In some cases, however, you may want 
to use a feature that allows you to pre- 
specify some constraints on the curve 
you are going to draw. 

For example, you can prespecify the 
endpoints of a curve. You can then draw 
the curve any where in space and to any 
scale. After you have finished, it will be 
automatically scaled and snapped into 
place. You can then specify the desired 


lively specify or modify the shape of an 
object using spatial gestures and virtual 
tools. You’d also want it to build the ob¬ 
ject as rapidly as possible. Let’s call this 
new type of workstation a desktop manu¬ 
facturing (DTM) workstation. It should 
include the following components: 
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• A powerful GAD workstation that dis¬ 
plays colored, shaded 3-D objects, with 
full-motion video capability. 

* A “3-D copier” similar to the stereo¬ 
lithography device manufactured by 3-D 
Systems Corp, This device, or some 
variation on it, could quickly fabricate a 


prototype ora custom part. Currently, at 
least three companies are working on this 
aspect of DTM technology, and the num¬ 
ber will probably increase. 

* A 3-D gesture sensor, with gesture- 
recognition software and a virtual-tool- 
maker’s toolkit. 
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angular orientation of the curve by ro¬ 
tating the stylus, which twists the curve 
around the line connecting its end¬ 
points. You can also create curves by 
mirroring them around a reflection 
plane. In these ways, you can concen¬ 
trate on getting just the right shape, in¬ 
dependent of scaling and positioning. 

After you’ve drawn a curve, you can 
move it as a rigid body using several 
translation and rotation features, each 
of which applies different constraints to 
the curve. For example, the "'ball and 
socket” feature allows you to grab the 
curve and rotate it with one endpoint 
fixed as if it were in a ball-and-socket 
joint. The “axis twist” feature rotates a 
curve around the line connecting its 
endpoints. 

After drawing a curve, you can mod¬ 
ify it using several features. The “force 
gun,” for example, makes the stylus be¬ 
have like a tool that gently pushes the 
curve into the desired shape* It uses a 
physically based modeling technique 
(developed by George Celniker under 
the supervision of Professor David Gos- 
sard, director of the MIT CAD Lab). 

New and Improved 

Several new features are currently 
under development. One will allow you 
to work on models projected by a stereo¬ 
scopic display (see “Living in a Virtual 
World” on page 215), Another Feature 
will lei you skin a surface over the wire¬ 
frame models and modify it to the final 
desired form* 

User interfaces like 3-Draw will be¬ 
come an integral part of CAD systems 
in the future. While industrial design is 
the first application expected, mechani¬ 
cal CAD, architectural CAD, and ani¬ 
mation are sure to follow* 


Emanuel Sachs is a professor of me¬ 
chanical engineering at MIT, specializ¬ 
ing in design and manufacturing. You 
can reach him on BIX do "editors. ” 


• An optional 3-D laser scanner for 
scanning 3-D shapes. 

Capturing 3-D input is one of the last 
obstacles in realizing a DTM work¬ 
station. One method is described in the 
text box above. Other approaches use 


hand gestures to manipulate spatial 
objects. 

The DataGlove from VPL Research 
and the Dexterous Hand Master (DHM) 
from Exos both sense finger-flexing mo¬ 
tions. The DataGlove also senses your 
hand position and orientation using a Pol¬ 
hemus sensor developed by McDonnell 
Douglas. The Pol hemus sensor deter¬ 
mines the position and orientation of the 
hand using an externally generated oscil¬ 
lating electromagnetic field (see “Reach 
Out and Touch Your Data” on page 283). 

A DataGlove with a Polhemus sensor 
can sense relatively large-scale hand po¬ 
sitions and orientations* Given the posi¬ 
tion and orientation of the palm of your 
hand, a program can use knowledge of 
finger-joint flexure to determine finger¬ 
tip position, and use it in grasping and 
tool-manipulation applications. In addi¬ 
tion, by inserting piezoelectric transduc¬ 
ers in the fingertips of the glove, you 
could conceivably provide some degree 
of touch feedback. 

Force feedback is a more difficult 
problem* The DHM has the advantage 
here; its determination of finger-joint 
flexure appears to be considerably more 
accurate and repeatable than that of pro¬ 
duction DataGloves, On the other hand, 
it does not currently provide hand posi¬ 
tion and orientation, although this could 
probably be implemented if market de¬ 
mand warranted it. According to people 
who have used it, DHM is lighter and less 
encumbering than it looks, although the 
time required to fit it to the hand seems 
to preclude casual use. 

Glove Limitations 

Using glove-like sensors to sense ges¬ 
tures poses some problems. Currently, 
these devices use a cable to transmit data 
from the glove to the workstation, mak¬ 
ing casual use difficult. Hand-position 
sensing (as opposed to detection of fin¬ 
ger-joint flexure) requires the relatively 
expensive Polhemus sensor, and its use 
can be complicated by the presence and 
movement of ferrous metals in its vicini¬ 
ty* A variation of the DataGlove devel¬ 
oped for Nintendo games, the Power 
Glove, uses sonar devices mounted in the 
glove, but this severely constrains the 
possible orientation of the hand* 

Another problem with glove-like sen¬ 
sors is that all users need their own 
gloves. A workstation supporting the de¬ 
vice must have multiple gloves available 
to support left- and right-handed persons 
with varying hand sizes. Also, neither 
the DataGlove nor the DHM yet provides 
fingertip-position information that is 
sufficiently accurate and repeatable to 


use in a virtual-tool environment* This 
fact argues against using glove-like de¬ 
vices in a virtual-tool (as opposed to vir¬ 
tual-reality) environment. Nevertheless, 
for many applications, they provide a 
reasonably cost-effective solution. 

The Gloves Come Off 

One alternative to glove-like devices is 
the Spaceball from Spatial Systems—es¬ 
sentially a 3-D joystick* It is slightly 
larger than a tennis ball and mounted in a 
way that makes extended use very com¬ 
fortable. The Spaceball is excellent for 
positioning and orienting displayed 3-D 
objects as well as for modifying your 
view of a stationary object. It is accurate 
and repeatable. Because it functions like 
a joystick, it has some of the joystick’s 
disadvantages (compared to a mouse), 
and it has only six degrees of freedom. 
While that’s adequate for positioning 
and orienting objects, you need more to 
manipulate virtual tools* Once the tool is 
positioned, you must do more things with 
it to make it work; therein lies the 
problem. 

Another possibility is the Flying 
Mouse from SimGraphics Engineering. 
It’s a three-button mouse with a Polhe¬ 
mus sensor inside, designed to be easy to 
pick up. You can position and orient it in 
space and then press the buttons. It J s al¬ 
most good enough for virtual tools, but 
not quite. For virtual tools, you’d prefer 
the buttons to be more pressure-sensi¬ 
tive. A convenient feature of the Flying 
Mouse is that it can function as a normal 
2-D mouse when on a tabletop. The com¬ 
pany is emphasizing the development of 
software necessary for future “virtual 
tool” environments* This is a plus* 

These technologies are in their infan¬ 
cy and subject to rapid change. Many of 
my reservations about current products 
may become quickly outdated as they 
evolve and mature. 

Further On Down the Road 

A different approach to the problem of 
sensing multifinger gestures involves the 
use of vision-based systems. Computer- 
vision systems that analyze complex real- 
world scenes in real lime remain just be¬ 
yond the state of the art* Nevertheless, in 
some applications, such as visual inspec¬ 
tion, where scenes are specialized and 
predictable, systems are approaching 
feasibility. Simple, low-level computer 
vision may also be useful in observing 
human gestures. 

In the present context, a gesture is a set 
of points that describes the path of a 
group of fingers in space and time* The 

continued 
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utility of gestures for pointing at objects 
is readily apparent to those who use mice 
and touchscreens. What is less obvious is 
their utility for manipulating spatial rep¬ 
resentations of objects (e.g., sculpting 
and extruding solid shapes, cutting, 
smoothing, and joining surfaces, and 
using virtual tools). 

Sensor Frame Corp. is developing a 
gesture-input device called the Sensor 
Cube. It is an outgrowth of the Sensor 
Frame, a 2-D optical finger-tracking de¬ 
vice developed jointly at Sensor Frame 
Corp. and Carnegie Mellon University. 
Using four sensors, the Sensor Frame re¬ 
liably tracks up to three fingers in two 
dimensions at 30 Hz even though fingers 
sometimes block one another from some 
of the sensors. This ability to track multi¬ 
ple fingers distinguishes the Sensor 
Frame from common touchscreens. 

3-D Sensing 

The Sensor Cube was intended to be sim¬ 
ply a “thicker” version of the Sensor 
Frame. However, recent research results 
indicate that the Sensor Cube can be built 
using fewer sensors than the Sensor 
Frame, yet can still track up to three fin¬ 
gertips in three dimensions. 

Several important considerations 
drive the design of the Sensor Cube: 

• It must allow for at least 10 degrees of 
freedom per hand. This would allow po¬ 
sitioning and orientation of a virtual tool 
relative to a workpiece, followed by x,y 
manipulation of analog inputs on the tool 
itself by two opposed fingers. 

* It must allow casual use. This becomes 


especially important as increasingly 
powerful virtual tools permit a given op¬ 
eration to be completed in a short time, 
so you can do something else that may 
not require using the gesture-sensing de¬ 
vice. Good virtual tools should preclude 
the need for constant use. This would 
lessen concern about the fatigue caused 
by holding your hand in the air all day. 

• It must leave your hands free to use 
other devices, such as keyboards and 
telephones. This might preclude the use 
of gloves and/or wires. 

* It must sense the position of fingers rel¬ 
ative to screen objects. 

• It should be able to sense fingers in the 
vicinity of a video monitor. You should 
be able to attach it to the monitor so that 
you don't need to sacrifice desk space. 

■ It should operate independently of the 
video monitor so that it can be mounted 
in another location. 

* It should be inexpensive in mass pro¬ 
duction to encourage general use and 
standardization of application and user- 
interface software. 

The Sensor Cube is still under develop¬ 
ment. Nevertheless, it has helped to de¬ 
fine the requirements for a DTM work¬ 
station. 

One Is Not Enough 

Gestures are appropriate for quantifying 
many parameters in parallel and for spa¬ 
tially constraining the scope of an opera¬ 
tion. Speech compares poorly with them 
when you are specifying quantitative 
things, especially in parallel. 

However, simple disconnected speech 


is good at selecting one of many opera¬ 
tions from a menu, especially a large 
menu. Using gestures may sound like a 
good idea at first, but if you have to learn 
American Sign Language to use a de¬ 
vice, it probably won't be too successful. 

Interfaces should use gestures where 
appropriate and speech where appropri¬ 
ate. By mixing the two, you might have a 
tool more powerful than either one taken 
alone. Such a system, for example, might 
let you use three or four fingers to sur¬ 
round certain objects displayed on a 
monitor, while it responds to the spoken 
word “green” to color those objects. 

Space Is the Place 

Transferring spatial knowledge from 
people to computers has been an intracta¬ 
ble bottleneck in CAD applications, pos¬ 
sibly because today’s formal computer 
languages represent that knowledge in¬ 
appropriately. By gaining the ability to 
capture human expression, computers 
can provide a better alternative to tradi¬ 
tional manual methods of design. 

Much of the motivation for building 
gesture-based systems comes from the 
potential to increase productivity in the 
future. Today, most spatial input devices 
have some drawbacks. But as technol¬ 
ogies improve, 3-D input will permit you 
to perform design functions in a more 
natural and intuitive manner. ■ 


Paul McAvinney is the founder and chair¬ 
man of the hoard of Sensor Frame Corp. 
(Pittsburgh, PA) and inventor of the Sen¬ 
sor Cube, Stage Frame , and Video Harp. 
He can be reached on BIX do " editors . " 


Neural Networks are Solving Real Problems 


Here’s What NeuroShell Users are Doing: 

Circuit board problem diagnosis * Psychiatric evaluations • Stock market predictions * 

Sales forecasts • Oil exploration ■ Optimizing biological experiment results * Price 
forecasts * Analysis of medical tests • Optimizing scheduled machine maintenance * 

Predicting student performance * Horse racing picks * Factory and shop problem 
analysis * Optimizing raw material orders * Spectral analysis • Selection of criminal 
investigation targets * Employee selection * Process control * and much, much more. 

Since NeuroShell learns by example, handles fuzzy logic, can give tight data fits, and 
doesn’t try to capture knowledge in rules, it is also being used as an alternative in 
many cases to expert systems, the ID3 algorithm, and regression analysis. 

NeuroShell is ready to use for real problems on your IBM PC or compatible, and 
still only $195, No programming or Ph.D. required! Free telephone assistance 
(including setting up your problem). Free shipping by mail in US, Canada, and 
Mexico ($9 elsewhere}. Add 5% tax in MD. 

Ward Systems Group, Inc. NeuroShell” 

246 West Patrick St. / Frederick, MD 21701 . * . 

tel ( 301 ) 662-7950 fax ( 301 ) 663-6656 Now sipyope cap use peural petworks 

NeuroShell is a trademark of Ward Systems Group, Inc. IBM PC is a registered trademark of International Business Machines 
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A 486 With Zero Wait 


If you’ve been waiting for the right 486 
system to come along, wait no more. 


Configured with either the 
Industry Standard (ISA) bus 
or the. Extended Industry Stan¬ 
dard (EISA I, CSS Laboratories 
MaxSys™ systems are the tight 
choice in muJU user file servers. 


Compare our features with 
anybody else’s: 


iff 


1 12 slot motherboard for maxi¬ 
mum expandability longer 
return on investment 




s Systems with 5 or 10 half- 
height drive bays—enough for 
the most storage-intensive 
applications 




»400 watt power supply and 
two cooling fans for reli¬ 
able performance under the 
heaviest workloads 


* Proven to run Novell'* 
Netware; w SCO Xenix;* ISC 
Unix!* IBM* 0S/2EE! M 
Microsoft 3, OS/2r Quarter* 


deck * DESQ view 71 




t Exclusive CSS Silent Memory 
Bus! M tripie-grounded for 
maximum reliability 


Up to 64 MB RAM* 


i On-board support for the 
Wfeitek 4167 math co-processor 






* Zero wait state cache memory 
access— phis a special 32hit 
Burst Mode memory transfer 
that outperforms zero wait 
state in sequential applications 

■ 25 or 33 MHz available** 




With features like these 
available today why wait? Call 
a CSS representative today for 
more information on the MaxSys 
line as well as our other prod- 
uci families, including network 
B&W and color laser printers, 
desktop workstations, and 
more. 







LABORATORIES, 

A Solid Investment. 


In the US. A. (714) 852-8161 
In Canada (416) 882-0260; In 


YPEC'61-2-808-3666 


*64 MB with EISA, 16 MB vrith ISA. 
**33 MHz availability based ptr Intel 
ddp release. 


Ask about ON-SITE SERVICE 


In the U,S A : 1641 McGawAve., Irvine.CA 92714. TEL: (7141 852 8l61 t FAX: (7141852-9464. In Canada: 
60 Mimi St.. Suite 1. Richmond Hill Ontario L4S 3H6 TEL; <4161882 0260, FAX: |416t 881*0461. 
AT Is a registered trademark hf International Business Machines. Silent Memory Bus, MaxSys and the 
CSS logo are registered trademarks of trademarks nf CSS. Laboratories* Inc. All ether brand or 
product names are trademarks or registered trademarks of their respiective companies, •£• 1990 CSS 
tnhoralnripfi. Inc. . .. -• V " V .* ■ 
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STATE OF THE ART 

COMPUTING WITHOUT KEYBOARDS 


Sign Here, Please 

With interactive tablets, you can input signatures, 
hastily jotted notes, and rough sketches directly into your computer 

Gale Martin, James Pittman, Kent Wittenburg, 

Richard Cohen, and Tom Parish 



L ike new species, 
new technologies 
emerge to fill 
niches of opportu¬ 
nity. VCRs, fax machines, 
and microwave ovens have be¬ 
come commonplace because 
they satisfy widespread 
needs, and because the state 
of technology is sufficient to 
build reliable products. On 
the horizon for the 1990s is a 
new technology—computer- 
based interactive tablets—that 
promises to bring computer 
power to everyday activities. 

Interactive tablets will look 
more like checkbooks, note¬ 
books, or drafting tables than 
today's workstations, with 
their keyboards, mice, and 
CRT monitors. You will com¬ 
municate with them through 
handwriting and sketching, 
and they will communicate to 
other computers through 
radio-link technology. 

Pen and Paper 

Modern culture has evolved using pen 
and paper to communicate. Your day-to- 
day activities bear the artifacts of this 
history: calendars, checkbooks, note¬ 
books, insurance forms, sales receipts, 
blueprints, bills, address books, even 
Post-it notes. Standard computer work¬ 
stations, although more than sufficient 


for many tasks, stand in the way of auto¬ 
mating many of life's most common ac¬ 
tivities. In some cases, they're not porta¬ 
ble enough, or they're too big for the 
work area. These are the niches that in¬ 
teractive tablets will fill. 

Standard workstations also fail when 
the information you enter departs from 
standard text. For example, you'd be 
hard pressed to find a keyboard that lets 


you enter Japanese and Chi¬ 
nese characters, sign your 
name, write math equations, 
or sketch PERT charts and 
flowcharts, Graphics design 
tasks are also difficult with 
standard workstations. Sev¬ 
eral years ago, we watched 
VLSI designers using a CAD 
system and were surprised to 
find that a large part of their 
activities centered around pen 
and paper rather than the sys¬ 
tem itself. Recent compari¬ 
sons of CAD tools for design¬ 
ing power supplies reveal that 
traditional paper methods are 
three to 10 times faster. CAD 
tools offer designers power¬ 
ful capabilities; workstations 
should not block access to 
them. 

Future Perfect 
Although available now for 
limited, specialized applica¬ 
tions, interactive tablets have 
a long way to go before they realize their 
full potential. The technology requires 
the development of a true electronic 
equivalent of pen-and-paper media. 

Advances in portability will come 
from a variety of sources, from research 
into wireless LANs to the international 
initiative for high-definition TV, which 
includes a push to build low-cost, flat- 
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■ Fast, reliable operation 
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— memory allocation 
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^0 tandard 
computer workstations 
stand in the way of 
automating life ’s most 
common activities. 

panel displays of all sizes. Neural-net¬ 
work and AI blackboard architectures 
hold the promise of interpreting free¬ 
form input. But what technologies are re¬ 
quired to make interactive tablets an 
everyday reality? 

The Communications Factor 

Interactive tablets must be able to com¬ 
municate easily with existing personal 
computers and computer networks. 
Imagine getting your E-mail or upload¬ 
ing your recent meeting notes while sit¬ 
ting in O’Hare Airport without waiting 
in line for a phone or fumbling with 
cables and connectors. 

A recent partnership between Motor¬ 
ola and IBM to link portable computers 
with a host by transmitting over local 
radio frequencies heralds a new trend in 
wireless communications. The Agilis 
hand-held computer also features trans¬ 
parent communications via a radio-fre¬ 
quency transmitter. Many researchers 
are investigating how to best use the now- 
crowded radio spectrum to provide low- 
power, in-office radio LANs. One prom¬ 
ising approach is a cellular network that 
shares the spectrum presently set aside 
for cellular phones. Another involves the 
use of laser and infrared transmissions. 

Electronic Paper 

Writing on an interactive tablet should be 
as much like writing on paper as possi¬ 
ble. The display should provide a high- 
quality image on a thin, flat panel. 
Needed for interactive tablets are both 
large desktop- or blackboard-size panels 
and small hand-held units with low 
power consumption. 

The three available flat-panel display 
technologies are LCD, plasma, and elec¬ 
troluminescent (see the BYTE In Depth 
section, September 1988). All three 
technologies sandwich some active mate¬ 
rial between two “container” walls, 
which are usually made of glass. The 
walls contain electrodes that apply a volt¬ 
age across a pixel to turn it on or off. 


With LCD panels, the active material is a 
liquid of crystals that reorients or twists 
when the voltage is applied. Transparen¬ 
cy or polarization properties change dur¬ 
ing the twist. With a gas-plasma panel, 
the active material is a gas that glows 
when the voltage is applied. With the 
electroluminescent panel, the glowing 
material is a phosphor film. 

Each technology has its strengths and 
weaknesses. At present, all are suitable 
for small, monochrome interactive tab¬ 
lets. Plasma and electroluminescent pan¬ 
els have higher-contrast, more-readable 
displays than LCDs, but LCDs consume 
less power, which can be critically im¬ 
portant for portable, hand-held units. 
Most vendors package the displays with 
EGA or VGA display drivers, making 
them compatible with current software. 

On the horizon for the 1990s are 
larger, full-color displays. LCDs seem to 
be the best prospect for color, but they 
are the weakest with respect to scaling up 
to larger sizes. Plasma panels have the 
best record with respect to large displays. 
Electroluminescent displays are interme¬ 
diate; their special strength lies in the re¬ 
liability of the technology. 

Electronic Pens and Beyond 

The input device for an interactive tablet 
is a stylus, which ideally should feel and 
behave like a pen. Recent stylus products 
have come close to this goal. Some are as 
light and as small as pens and avoid the 
mushy feel of excessive tip-switch travel. 
Some have shed their cables; others have 
reduced cable bulk to the point that they 
are no worse than the chained pens at 
bank counters. 

Just as a stylus should emulate a real 
pen, the “electronic ink’’ it produces 
should act like real ink. Parallax should 
be minimized by minimizing the dis¬ 
tance between the image plane and the 
writing plane. The calibration should be 
good enough to register the exact display 
pixel. Many styli provide resolution far 
above that of the display and then waste it 
with bad calibration. 

With an interactive tablet, you can also 
use the stylus to indicate mode changes, 
act like a paintbrush, or appear as a 
mouse. This allows the stylus to drive 
popular software without modification. 

But a stylus has to be more than a 
mouse. The stylus software should echo 
the ink stroke, and do so fast enough to 
keep up with the stylus movement. It 
should be able to erase the strokes after 
handwriting recognition takes place so 
that you can replace them with an icon or 
a diagram, and do so without disturbing 

continued 


244 B YTE • JULY 1990 










Double your work space. 
Triple your real power. 
Access 100% of your memory. 



1-800-MAP IT ALL 

(1-800-627-4825) 


Available at IBM Authorized dealers. 
Businessland, selected Computedands and 
other fine computer outlets. 


CALL ALL COMPUTERS TODAY FOR 
MORE DETAILS AND THE NAME OF 
YOUR LOCAL DEALER. 


WINNER-Add In 
Boards 

Upgrade 
Product 
of the 
Year 


If you are now using a 286 based system, what the 
ALL CHARGECARD™will do for you is nothing short of 
spectacular. 

Instead of spending thousands of dollars on new 386 
equipment, you can upgrade with ALL CHARGECARD™ 
from as little as $299. 

You wont have to disable system board memory to 
multitask Windows™ or DESQview™ under EMS 4.0! Plus 
you'll be able to move memory resident programs, like any 
network shell, and Files, Buffers, Lastdrive and Device Drivers, 
out of your conventional DOS space, above 640K. 

You'll be able to load those monster spreadsheets and 
switch instantly between applications without sacrificing speed 
or the use of your network. In fact, you'll even outperform a 
386 of the same clock speed on some of your DOS programs! 


ALL CHARGECARD™ is not a here today obsolete tomor¬ 
row idea. It's one in a line of memory management upgrades 
which have been designed to boost performance and product¬ 
ivity in all your present computers. These include: 

ALL CARD™ at $395 for the PC and XT, ALL CHARGECARD™ 
for 286 based systems at $299 and 
ALL CHARGE 386™ at $99 for 80386, 

386SX and 80486 based systems. 


"ALL CHARGECARD gives AT systems 
386power ..." - pc week 


"ALL CHARGECARD squeezes 
the last ounce of RAM out of your 
286 ..." - PC MAGAZINE 


"The biggest shock of all? ALL 
CHARGECARD actually works as 
claimed ... a must buy ..." 

- PC WORLD 


Nationally distributed through Ingram Micro 0. Certified 
by Lotus, Ashton-Tate, Novell, Banyan, 3Com, IBM. CBIS, 
TOPS, lONet and many others. All brand names and 
product names are trademarks or registered trademarks of 
their respective companies. 




ALL 


COMPUTERS INC. 


All you'll ever need for memory management and upgrade technology 

ALL COMPUTERS INC., 1220 YONGE ST., TORONTO, ONTARIO M4T1W1 (416)960-0111 


Circle 17 on Reader Service Card (DEALERS: 18) 















STATE OF THE ART 
SIGN HERE, PLEASE 


The Blackboard Metaphor 


THE BLACKBOARD CYCLE 



Figure A: A blackboard system lets multiple modules work on the same input. 
In an interactive-tablet system, the modules might consist of a neural network, 
lexical insertion, and a spacial parser. 


T he blackboard model is based on a 
computational metaphor suggested 
by Allen Newell in the early 1960s. The 
metaphor suggests that several people 
cooperating to solve a problem cannot 
talk to each other, but can communicate 
only by writing information related to 
the problem on a blackboard. 

Each participant has different knowl¬ 
edge and can solve different parts of the 
problem. When participants see sub- 
problems on the blackboard that they 
can solve, they step up to the board and 
write something they think may con¬ 
tribute to solving the overall problem. 

The blackboard model was originally 
used in building A1 programs. But it can 
be useful in many situations where ex¬ 
tensibility and flexible control flow are 
important, whether the platform is a PC 
or a mainframe. 

The Computational Model 

The blackboard computational model is 
composed of a set of modules (knowl¬ 
edge sources), a central database (the 
blackboard), and a scheduling mecha¬ 
nism for determining the order of exe¬ 
cution of the modules. 

The modules can share information 
through the blackboard (and only 
through the blackboard) and do not re¬ 
tain their own state information. Each 
module can transform or combine cer¬ 
tain types of data on the blackboard as 
steps toward a possible solution to the 
problem. 

Each module can “look” at new data 
added to the blackboard and indicate 
whether it may be able to contribute to¬ 
ward a solution using the new data (pos¬ 
sibly in conjunction with other data on 
the blackboard). The scheduler chooses 
from the modules that can work on the 
data on the blackboard, and executes 
one of them. This module may add more 
information to the blackboard (if it suc¬ 


ceeds), or it may not (if it fails). 

The blackboard repeats the following 
cycle over and over until the problem is 
solved (see figure A): 

1. Choose a module. 

2. Execute the module. 

3. Update the blackboard data as 
specified by the module. 

4. Go to step 1. 

The blackboard architecture provides 
a structure for a set of separate modules, 
each of which can contribute part of a 
solution to a problem. The module exe¬ 
cution is triggered by changes to the 


database and controlled by the heuris¬ 
tics of the scheduler. The implementor 
chooses what should be represented in 
the database, how to decompose the 
various steps in building a problem solu¬ 
tion, and the scheduler heuristics that 
control the order in which steps in the 
problem solution are tried. 

A key aspect of blackboard architec¬ 
ture is the separation of heuristic control 
from the individual knowledge sources. 
This allows some flexibility in deciding 
how to apply the different knowledge 
sources to the problem, separate from 
deciding what knowledge sources to use 
and how they should work internally. 


nearby graphics. This could mean plac¬ 
ing echo ink in a separate graphics plane 
or keeping tables of strokes for precise 
erasure. 

Matters of Interpretation 

It is tempting to interpret stylus input in a 
straightforward manner with a simple 
loop that reads, echoes, and records 
strokes. When a time-out occurs or the 
next stroke is too distant, such a system 
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assumes that a notation is finished and 
sends it to the handwriting-recognition 
system. Once a symbol is recognized and 
an appropriate action taken, the input 
loop is repeated. 

This was the initial approach we took 
at Microelectronics and Computer Tech¬ 
nology Corp. (MCC), where we are de¬ 
veloping interactive-tablet technology. 
However, we found that such simple 
event-loop architecture does not give rise 


to a product-quality system. Quite sim¬ 
ply, with an interactive tablet, you can’t 
count on strokes being drawn in a partic¬ 
ular order (e.g., you may cross your ts 
after you’ve written a word or wait until 
you’ve finished the sentence), so the par¬ 
ticular recognition sequence may have to 
be rerun at any time. 

Recognizing and interpreting free¬ 
form input involves many interdependent 
processes: segmenting characters, gen- 
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Typical blackboards used in A] appli¬ 
cations support powerful mechanisms 
for triggering knowledge sources (often 
using mechanisms similar to those of 
rule-based systems). A blackboard also 
requires a truth-maintenance system to 
support asserting and retracting infor¬ 
mation on it. 

These characteristics provide a pow¬ 
erful blackboard substrate for AI appli¬ 
cations, often at the expense of compu¬ 
tation time and space. Luckily, the 
requirements for user interfaces permit 
significant simplifications and efficien¬ 
cies compared to these applications. 

The blackboard architecture supports 
integration of multiple input modes, 
combining mode-dependent and mode- 
independent modules. Several modules 
can contribute toward a solution that 
none could produce individually. The 
modules interact as peers rather than as 
masters and slaves. 

For example, several techniques may 
need to be combined in order to resolve 
the meaning of seemingly ambiguous 
input. The architecture can also support 
parallel, heuristic, opportunistic 
searches, possibly at several levels of 
granularity. 

Next-Generation User Interfaces 

The 1990s will see a coalescing of stan¬ 
dards for the look and feel of graphical 
user interfaces (GUIs). However, user 
interfaces will push beyond these stan¬ 
dards as people begin interacting more 
ambitiously with their computers via 
stylus, touch, voice, keyboard, and 
mouse. 

The blackboard architecture provides 
enabling technology for building ad¬ 
vanced computer interfaces. From a 
blackboard architecture tuned to the re¬ 
quirements of GUIs, the next generation 
of human-machine interfaces will 
emerge. 


erating best-guess recognition decisions, 
and incorporating context into handwrit¬ 
ing recognition. The bottom line is that 
every component depends on every other 
component, and each wants to run last so 
that it can use the output of the others. 

At MCC, weVe embodied these free¬ 
form handwriting-recognition require¬ 
ments in an AI blackboard system (see 
the text box “The Blackboard Metaphor” 
above). The system provides a control 
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Global connectivity 


PATTERN RECOGNITION WITH NEURAL NETWORKS 


Limited, local connectivity 

0 17 9 


Hidden 

layers 


Figure 1: Back-propagation techniques enable a neural network that starts out with 
randomly valued connections to learn to correctly recognize input patterns. Network 
architectures with limited connectivity represent one way to make these recognition 
systems compact enough to fit on small machines. 


structure in which very different tech¬ 
nologies, such as neural-net work charac¬ 
ter recognizers and Al-based natural- 
language parsers, cooperate and share 
information. These different software 
components run whenever the system 
makes enough data available to them. 
The system posts results in a common 
format that other software components 
can use as input. 

The blackboard can support parallel 
competing interpretations of input. Later 
input may confirm or refute an interpret 
tat ion. Thus, the system combines the 
strengths of different strategies and tech¬ 
nologies, all working on the same prob¬ 
lem at the same time. 

Handwriting Recognition 

Recognizing handwriting is an involved 
process. An interactive tablet should be 
able to accurately recognize a large vo¬ 
cabulary of both hand-printed and hand¬ 
written symbols. This includes upper¬ 
case and lowercase letters, numbers, 
punctuation marks, math symbols, edit¬ 
ing marks, graphics symbols, and other 
symbols you create on the fly. Handwrit¬ 
ing-recognition accuracy should improve 
with context and by adapting to your id¬ 
iosyncrasies. A good handwriting-recog¬ 
nition system should not restrict your 
writing to little, predefined boxes. 

The tablet should handle the details of 
segmenting input into individual sym¬ 
bols. Handwriting-recognition decisions 


should also reflect alternative guesses 
and levels of certainty, not just a binary 
choice. Finally, the tablet should recog¬ 
nize symbols in a fraction of a second on 
a low-end personal computer and have a 
nice functional interface for current and 
future applications. 

No current technology satisfies all 
these requirements. Most available sys¬ 
tems severely limit their symbol vocabu¬ 
laries, typically to uppercase letters. 
Current systems accomplish symbol seg¬ 
mentation either by constraining you to 
write in boxes or through ad hoc tech¬ 
niques that fail when you write naturally. 

Reported accuracy rates are typically 
in the 90 percent range. But these figures 
are ambiguous. Accuracy varies depend¬ 
ing on test samples and conditions. Cur¬ 
rent technology is adequate for very con¬ 
strained, limited applications, but it falls 
short of what you need to make interac¬ 
tive tablets commonplace and generally 
useful. The buyer should beware. 

Some of these problems can be over¬ 
come by moving away from traditional 
pattern-recognition techniques to neu¬ 
ral-network techniques (see figure 1). 
Traditional approaches divide develop¬ 
ment into feature selection and classifi¬ 
cation. You choose what seems to be a 
good set of features for representing in¬ 
puts and a statistical or syntactic classifi¬ 
cation technique for defining category 
membership. When accuracy is too low, 

continued 
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SYMBOL VOCABULARIES 

Collected on Interactive tablet 


Letters and numbers 

ABCDEFGHI 

JKLMNOPQR 

STUVWXYZ 

abcdefghi 

jklmnopqr 

stuvwxyz 

0123456789 


Graphical shapes 

□ ED S 
000 
O© © 

00 © 

G=£d - 


Editing marks 

O A 

/ — 

9 ) f- 

) • 

Sp DC 

t # 

^ i 

?! 

• 


Scanned from bank checks 




Figure 2: Neural networks at MCC have been trained to recognize a variety of 
handwritten symbols. This technology makes it easy to train the system in alternate 
pattern types. 


TRAINING AND RECOGNITION 



Figure 3: The figure plots accuracy rate versus the size of a training set for a back- 
propagation neural network. You need large training sets to achieve high accuracy 
rates. 


you tinker. This approach leads to slow 
development and brittle systems. Expan¬ 
sion to new symbol sets essentially re¬ 
quires that you begin again from scratch. 

The Neural-Network Connection 
Neural-network techniques avoid these 
problems by combining feature selection 


with classification, and automating the 
complete process so that very little inter¬ 
vention is required. At MCC, we use pre¬ 
segmented bit-map arrays, not featural 
representations, as input to a back-propa¬ 
gation network, and we obtain high accu¬ 
racy rates (in the mid to high 90 percent 
range). 


The network outputs are continuously 
valued variables that reflect the certainty 
of the handwriting-recognition decision. 
This lets the system query you about am¬ 
biguous inputs and achieve near-perfect 
performance on the remainder of the pat¬ 
terns. Extension to other symbol vocabu¬ 
laries (see figure 2) is relatively automat¬ 
ic, using essentially the same type of 
network and network parameters. 

The only change we have had to make 
is to increase the size of the network. 
Also, we have trained networks on a 
combined set of uppercase and lowercase 
letters and numbers. While the overall 
accuracy rates are lower, the errors tend 
to occur where humans would also make 
errors, such as confusing C with c, 1 
with /, and 5 with S. The buyer should 
still beware, but the future looks more 
promising. 

One disadvantage of the back-propaga¬ 
tion neural-network approach is that you 
need to use very large training sets to 
achieve high handwriting-recognition 
rates (see figure 3). You may also need to 
train the network for days or even weeks. 
This makes it difficult to build a system 
that adapts to the idiosyncratic style of a 
primary writer or to new symbols cre¬ 
ated on the fly. It also means that systems 
development requires collecting or bor¬ 
rowing large training samples. 

Training samples, and not the under¬ 
lying algorithms (which are widely avail¬ 
able in scientific literature), therefore be¬ 
come the critical, proprietary aspect of 
developing handwriting-recognition sys¬ 
tems. Similarly, critical tools for sys¬ 
tems development become facilities for 
processing large training sets, not facili¬ 
ties for tinkering with the underlying al¬ 
gorithms. 

Another often-heard complaint about 
using neural networks for low-end per¬ 
sonal computer applications is that they 
are computationally intensive and re¬ 
quire large amounts of memory. This 
limitation, however, will probably dis¬ 
appear. 

Once a network has been trained, it 
can be represented in a low-precision for¬ 
mat without hurting accuracy. Networks 
trained with limited connectivity, such 
as that in figure 1, also cut down on 
memory requirements as well as, in some 
cases, on processing needs. Finally, dig¬ 
ital-signal-processing chips represent an 
inexpensive path to giving low-end per¬ 
sonal computers high-end performance. 
We’ve found the 24-bit precision avail¬ 
able on some of these chips sufficient to 
train networks for hand-printed symbol 
recognition. 

continued 
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Enter the picture...the BayTech H-Series 
Multiport Controllers—stand-alone multiplexers 
that connect one host computer to as many as 
23 peripheral devices. By cascading, the number 
of devices you can connect is practically unlimi¬ 
ted. Full duplex transmission of asynchronous 
data is provided at speeds up to 38,400 bps. 
These intelligent multiports will operate with 
any RS-232C serial computer or peripheral 
device. (Optional RS-422A). 

The H-Series models have been used ex¬ 
tensively in each of these areas: 

• security and environmental sensing, to im¬ 
prove monitoring capabilities for large and small 



Courtesy Honeywell Protection 
Services. 


• medical data monitoring environments, where 
speedy responses are vital and critical informa¬ 
tion must reach the host computer immediately 



Courtesy Siemens Life Support Systems. 


• industrial robotics-control environments, 
where multiple numerical or assembly-line 
machines can be centrally controlled 



Courtesy Ford Motor Company. 


• data exchange among point-of-sale devices, 
through which a myriad of business equipment 
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Courtesy Hugin Swcda. 


cl IX MODES OF 
■MULTIPLEXING 

To meet individual needs, these flexible, 
multifunctional devices are easily tailored by 
selecting one of six modes of multiplexing: time- 
division, port expansion/sharing, and four modes 
of buffered message multiplexing. In a typical 
application, the host port may be connected to a 
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computer and the peripheral ports may be con¬ 
nected to such devices as: bar code readers, cash 
registers, fire alarms, numerical machines, 
modems, plotters, printers, security systems, 
and terminals (see illus.). 



plRODUCT 

■support 

BayTech offers unlimited hotline technical 
support before and after you purchase a uniL 
Designed and manufactured in the USA, the reli¬ 
able H-Series is UL- and CSA-listed and fully 
covered by a one-year warranty. 

So put yourself into the picture...call us 
today to learn about the many ways the H-Series 
Multiplexer-Controllers can benefit your 
business. 


BayTech 


Bay Technical Associates, Inc. 

Data Communications Products Division 
200 N. Second Street, P.O. Box 387 
Bay St. Louis, MS 39520 USA 
FAX: 601-467-4551 
Phone: 601-467-8231 or toll-free 

800 - 523-2702 
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INTERPRETING FREEHAND INPUT 
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Figure 4: This figure shows how an interactive-tablet system interprets freehand 
input. The input is a digitized point sequence (shown at top); the result is an 
executable mathematical expression (shown at bottom). Knowledge sources in the 
middle column transform the data types in the left column using the data banks listed 
in the right column. Segmentation and recognition transforms the input into strokes 
and a set of symbols, respectively. Visual parsing works with symbol sets located in 
space (icons) and forms a composite expression using a visual grammar and lexicon. 
A semantic interpreter converts the parser output into an executable form. 


The critical milestones for neural-net¬ 
work or any other symbol-recognition 
technology lie in combining symbol seg¬ 
mentation with recognition and incorpo¬ 
rating higher-level constraints to im¬ 
prove recognition accuracy. Higher-level 
constraints refer to the fact that different 
sequences of symbols, such as a string of 
letters constituting a sentence, are not 
equally likely. Language and the physi¬ 
cal world impose constraints that can be 
used to improve symbol-recognition ac¬ 
curacy. 

We believe that it will be fruitful to 
push neural-network technology as far as 
it will go in achieving these milestones. 
One approach is to combine solutions to 
the segmentation and higher-level con¬ 
straint problems. You train a network to 
recognize a letter in a larger input field, 
where it is surrounded by its natural con¬ 
text as dictated by typical letter strings 
appearing in natural language. Ultimate¬ 
ly, though, it will probably be necessary 
to use hybrid systems that combine neu¬ 
ral-network techniques with state-of-the- 
art parsing techniques, because context 
operates at multiple levels. 

Beyond Recognition 

Assume your interactive tablet can rec¬ 
ognize and differentiate your fs and is. 
You can write a number sequence, as 
with pencil and paper, and the machine 
will recognize your 7s, whether or not 
you cross them. What’s next? 

If you glance through the notebooks 
and sketchpads you use in meetings, in 
classes, or at home, you will find that 
many of your jottings gather their mean¬ 
ing not just from the linear sequence of 
symbols or characters, but also from 
their relative location in space. 

For example, consider math calcula¬ 
tions. A horizontal line can indicate sub¬ 
traction (a minus sign), division (a frac¬ 
tion line), a negative number, or simply a 
boundary marker to total the calcula¬ 
tions in the column above it. Which of 
the meanings is the right one? It depends 
on the other symbols in the immediate 
context and where they are relative to 
each other. 

Other languages that have a spatial ele¬ 
ment are those of musical notation, edit¬ 
ing corrections, engineering layouts and 
diagrams, flowcharts, PERT charts, and 
family trees. In fact, most designers first 
sketch a design on paper in a notation 
specific to their domain (e.g., architec¬ 
ture or engineering). Only when the ini¬ 
tial set of problems is solved through the 
sketching activity will the design be 
translated through a series of commands 
and/or direct-manipulation actions and 
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transferred into* say, a CAD program. 

Spatial language parsing will cut out 
“the middle man” by allowing you to 
sketch as you always have, in the spatial 
languages most suited to solving your 
particular design problems. Parsers will 
then be able to interpret the sketches di¬ 
rectly and allow earlier interaction with 
back-end applications (see figure 4). 

Spatial Parsing 

The problem of assigning meaning to ag¬ 
gregations of symbols based on spatial 
relations is to some extent analogous to 
parsing linear languages—for example, 
programming languages, natural human 
languages appearing as text or speech, 
and command or mouse-based languages 
appearing in user interfaces. 

What all these one-dimensional lan¬ 
guages have in common is that a simple 
concatenation of symbols, characters, or 
events of some kind forms the basis of the 
input. Moving into two-dimensional 
space brings some new twists, including 
the need to separate the temporal se¬ 
quence of the input from the 2T) space in 
which it exists. 

For one-dimensional languages, you 
can generally assume that space and time 
are 1-to-l. The data structures and meth¬ 
ods reflect this assumption. For exam¬ 
ple, classic table-driven parsing technol¬ 
ogies for command languages and 
programming languages parse left-to- 
right over the input stream, predicting, 
and thereby constraining, the next possi¬ 
ble input. 

Spatially based languages, however, 
generally don't have just one temporal 
order for forming complex expressions. 
For example, you don't necessarily draw 
the bubbles and arcs of PERT charts from 
the top down or from left to right. 

One approach is to ignore the temporal 
order of the input and impose an ordering 
over the 2-D space that will be conve¬ 
nient for the parser. For example, the 
system could start from the upper left 
corner of a 2-D space and proceed left to 
right, from the top down, whether or not 
you entered your input in that order. 

This is an appropriate response for 
parsing static displays. However, in a dy¬ 
namic sketching situation, where the sys¬ 
tem must use the constraints of parsing to 
help with basic symbol or character rec¬ 
ognition, it seems inappropriate. Fur¬ 
ther, the temporal information is at least 
a heuristic for interpretation and should 
probably not be ignored altogether. 

In other words, although most 2-D no¬ 
tations don't have a single enumeration 
order, humans tend to work outward 
from a beginning symbol by enumerating 


adjacent symbols rather than by jumping 
all over the place. Parsers for interactive 
tablets need to be able to work incremen¬ 
tally with your temporal ordering and 
thus be flexible with respect to the enu¬ 
meration in 2-D space. 

Another challenge in parsing 2-D sty¬ 
lus-based input is in segmentation and 
closure. Mouse and keyboard devices 
automatically segment the input into a 
series of primitive events or characters. 
For example, a particular keystroke or 
mouse-click explicitly indicates the end 
of a “sentence.” 

On the other hand, freehand sketching 
on a display does not provide such an 
easy method of determining the set of 
primitives involved in a 2-D expression. 
Strokes can span logically separate sym¬ 
bols. And you must expect individual 
variation in the number and order of 
strokes required to make a single symbol 
or character. 

While symbol- and character-recogni¬ 
tion technologies are designed to cope 
with these problems, you can expect a 
certain amount of indeterminacy at this 
low level. Parsing, then, is still another 
source of constraints on a particular seg¬ 
mentation of symbols. 

Independent knowledge sources must 
work together to solve the overall inter¬ 
pretation problem. Blackboard technol¬ 
ogies promise to help solve some of these 
problems by providing a framework in 
which communication can be coordinat¬ 
ed across different constraining knowl¬ 
edge sources. 

Moving into Common Usage 
Simply developing reliable technologies 
won't make interactive tablets common¬ 
place, however, Mitch Kapor, founder of 
Lotus Development, notes, "The prob¬ 
lem of making computers useful to peo¬ 
ple as communication and information 
devices is not an engineering problem. 
It's a design problem. Engineers are 
trained to eliminate the subjective fac¬ 
tors. But it's exactly the subjective fac¬ 
tors that are critical.” 

Using currently available interactive 
tablets can be frustrating; they often vio¬ 
late expectations built up from experi¬ 
ences with pen and paper and standard 
workstations, and they are new. They 
haven’t gone through the evolutionary 
process in which problems are discov¬ 
ered at the expense of initial users and 
solved through iterative design. 

This evolutionary process can proceed 
along two paths. The first is to introduce 
new products on a small scale, such as 
the Sony Palmtop or the Canon AI Note¬ 
book. These products run very real risks 


of failure because seemingly small de¬ 
sign problems can make them unusable. 
Often, you become aware of these prob¬ 
lems only when the product is on the 
market. 

Alternately or additionally, the R&D 
world can develop realistic full-blown 
prototype applications and get extensive 
feedback from potential users. MCC's 
Interactive Work surface Project and 
IBM’s Paper-Like Interface Project fall 
into this category. 

Designing good interfaces and devel¬ 
oping the underlying technologies neces¬ 
sary to make them fully functional is es¬ 
sential to making interactive tablets a 
part of everyday life. We believe that the 
coming decade will witness the wide 
availability of full-functionality tablets 
that recognize and interpret handwritten 
and sketched input, and that use wireless 
communications to link to other com¬ 
puter systems. The state of technology is 
close to being sufficient to create them 
now. The challenge is to establish a 
smooth migration path to move toward 
more generally useful systems. ■ 
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STATE OF THE ART 
COMPUTING WITHOUT KEYBOARDS 




From Hand to 

Mouth 

Despite advances in interface design, working with a computer still constitutes 

an "unnatural act "for the vast majority of people. This 

State of the Art section examines the latest efforts of researchers to make computers more accessible to everyone. For more information 

on the products and processes described in this section, contact the companies and organizations listed below. 

Dextrous Hand Master 

SIR Model 20 

Voke Card VPC-2100 

Exos, Inc. 

Scott Instruments Corp. 

Votan, Inc. 

8 Blanchard Rd. 

llll Willow Springs Dr. 

4487 Technology Dr. 

Burlington. MA 01803 

Denton, TX 76205 

Fremont, CA 94538 

(617) 229-2075 

(817) 387-9514 

(415) 490-7600 

Inquiry 1105. 

Inquiry 1113. 

(415) 490-7979 (demo) 



inquiry 1038. 

DragonDictate-30K 

SonkFinder 


Dragon Writer-1000 

Human Interface Group 

Voke Master Key 

Dragon Systems 

Apple Computer, Inc. 

Covox, Inc. 

90 Bridge St. 

20525 Mariani Ave. 

675 Conger St. 

Newton, MA 02158 

Cupertino, CA 95014 

Eugene, OR 97402 

(617) 965-5200 

(408)996-1010 

(503) 342-1271 

Inquiry 1106. 

Inquiry 1114. 

Inquiry 1039. 

DS200 

TeleRec 

Voke Navigator 

Speech Systems, Inc. 

VR-4 

Articulate Systems 

18356 Oxnard St. 

Voice Control Systems, Inc. 

99 Erie St. 

Tarzana. CA 91356 

14140 Midway Rd., Suite 100 

Cambridge, MA 02139 

(818) 881-0885 

Dallas. TX 75244 

(617) 876-5236 

Inquiry 1107. 

(214) 386-0300 

Inquiry 1040. 


Inquiry 1115. 


Freestyle 


VokeReport 

Wang Laboratories, Inc. 

3-Draw 

Kurzweil Applied Intelligence, Inc. 

One Industrial Ave. 

MIT CAD Lab 

411 Waverly Oaks Rd. 

Lowell, MA 01851 

Massachusetts Institute of Technology Waltham, M A 02154 

(800) 522-9264 

Cambridge, MA 02139 

(617)893-5151 

(508) 522-5000 

(617) 253-3542 

Inquiry 1041. 

Inquiry 1108. 

Inquiry 1116. 




VokeScribe 1000 Plus 

Interactive Worksurface Project 

TI Voke Card 

Cherry Electrical, Inc. 

Microelectronics and Computer Technology Texas Instruments, Inc. 

3600 Sunset Ave. 

Corp. (MCC) 

P.O. Box 2909, MS 2243 

Waukegan, IL 60087 

3500 West Baleones Center Dr. 

Austin, TX 78769 

(708) 360-3523 

Austin, TX 78759 

(800) 527-3500 

Inquiry 1042. 

(512) 343-0978 

(512) 250-4114 (demo) 


Inquiry 1109. 

Inquiry 1117. 

VPC-1000 



Voice Processing Corp. 

Introvoke-5 

Verbex 5000 

1 Main St. 

PTVC-756 

Verbex 6000 

Cambridge. MA 02142 

The Voice Connection 

Verbex 7000 

(617)494-0100 

17835 Skypark Cir., Suite C 

Verbex Voice Systems, Inc. 

inquiry 1043. 

Irvine, CA 92714 

185 Ridgedale Ave. 


(714) 261-2366 

Cedar Knolls. NJ 07927 


Inquiry 1110. 

(201)267-7507 



inquiry 1118. 


The Private Eye 



Reflection Technology 

Virtual Interface Environment 


240 Bear Hill Rd. 

Workstation (VIEW) 


Waltham, MA 02154 

NASA Ames Research Center 


(617) 890-5905 

Moffett Field, CA 94035 


Inquiry 1111. 

(415)965-5091 

This resource guide lists information sources 


Inquiry 1119. 

for the major concepts and products listed in 

Sensor Cube 


this State of the Art section. Inclusion in the 

Sensor Frame Corp. 

Vokebox 

resource guide should not be taken as a BYTE 

4516 Henry St. 

Voice Recognition 

endorsement or recommendation. Likewise, 

Pittsburgh. PA 15213 

Technologies, Inc. 

omission from the guide should not be taken 

(412)683-9500 

Computer Voice Systems Division 

negatively. The information here was 

Inquiry 1112. 

6290 Montrose Rd. 

believed to be accurate at the time of writing. 


Rockville. MD 20852 

but BYTE cannot be responsible for 


(301)984-1400 

omissions, errors, or changes that occur after 


inquiry 1037. 

compilation of the guide. 
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Death 

Taxes 

Software Piracy 



We can save you from one of them. 


B orry. Death we can't do anything about. As for 
taxes, when you use our product you'll probably 
wind up paying more. But software piracy: 
there we offer some help. Our family of software 
protection devices (dongles) have improved unit sales 
for over 2,000 companies around the world. 

Our products can be used in the MS-DOS, ^m r : - 
OS/2 and Macintosh environments, fl'i security 

Build Your Own Custom Protection 
Environment 


Use our patented “dual- 
ocking" ASIC chip as the 
Dasic building platform. 
Next, add options like: on- 
the-fly read/write memory, 
wri te-once or multiple-write 
ocking codes, and encryp- 
;ion shells. Then add your 


Software 

USA 

1011 High Ridge Road 
Stamford. CT 06905 
1-800 333-0407 ext, 101 

203 329-8870 
Fax 203 329-7428 
BBS 203 329-7263 
Apple Link D2379 



own programming creativity to build a protection envi¬ 
ronment best suited to your product. 

Users attach the device to their parallel port, and 
programs won't run without it Back-up copies, hard 
disk and LAN operation are not interfered with. 


Your Intellectual Property Belongs To 
You 

And if you don't protect it, who will? Our 
products offer the most equitable way to 
protect your interests with¬ 
out sacrificing the rights of 
Security your customers. Call us 
today for information and 
demonstration units. 


Europe Ltd, 

Sel borne House 
Old Avenue 
Wey bridge, Surrey 
UK, KT13 OPQ * 
44-932-821-230 
Fax 44-932-246-268 


UK Ltd, 

21 A The Precinct 
High Street 
Egham, Surrey 
UK/TWO209-HE 
44-784-430-060 
Fax 784-430-050 


Macintosh is a trade mark of Apple Computer Inc.. 
Activator, Marti vatar arc trade marks of Software 
Security, Inc. illustration: detail from 
Michelangelo's Last Judgement 
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Genuine 486System... 
Amazing 386PRICE! 

Yes, full powered 80486 computer And look at this! A Maxtor 200Mb hard 

systems with all the traditional drive. Breaks performance barriers with 

Northgate features and performance. 15MS speed ... yet doesn’t make a peep. 


And a price that says “BUY NOW!” 



Delivered to Your Home or Office 

YOU CANT IMAGINE WHAT 
SPEED REALLY IS until you have 
Northgates new Elegance 486 under your 
fingertips. Feel the power! It delivers 
everything a 486 should do ... AND 
MORE! Applications—even CAD— 
appear on the screen almost before you 
release the keys. Gone is the aggravation 
of waiting! 

Sizzling performance requires the 
hottest components ... and that’s what 
Northgate delivers. 

486 processor combines the capabilities 
of an enhanced 386, fast 387 math 
coprocessor, an advanced cache controller 
and 8K of supporting static cache memory. 
Result? Incredible processing speed! 

Now add in Northgates new proprietary 
motherboard. Unique design maximizes 
the power and features of the 486 
processor. 


Impressed? There’s more. 4Mb of 
RAM (expandable to 16Mb). And 64K of 
25NS read/write-back cache. If that’s not 
enough, you get Microsoft® WINDOWS™ 
3.0 and a genuine Microsoft mouse. Of 
course, it comes with a Northgate 
OmniKey™ keyboard—your choice of PLUS 
or ULTRA models. 

PLUS, Northgate has a full range of 
expansion options! Monitors, hard drives, 
tape backups, memory cards, printers, 
modems, and more. Custom configure the 
system that’s right for you. 

Use a Northgate 486/25 for 30 days. 

If it fails to do everything we say, just 
return it. 

ORDER TODAY! Be sure to ask about 
custom configurations, leasing and 
financing programs. 

CALL TOLL-FREE 24 HOURS A DAY 

800 - 548-1993 



MWTMjATF 

COMPUTER 

SYSTEMS 




P.O. Box 41000, Minneapolis, Minnesota 55441 

Financing: Use your Nurth^te Big T/ revolving credit card. We have millions in 
financing available. We accept Visa and MasterCard, too. Lease it with Northgate, up to 
five-year terms available. 






Famous 30-Day Performance Guarantee. Northgate backs 
every system with our famous no-risk policy. If you aren’t 100% 
satisfied, return it—no questions asked. 

Warranties* Your system is covered by a 1-year limited 
warranty (5 years on keyboard). If a part fails, well ship a 
new one overnight at our expense—before we receive your 
troubled part. 


Industry’s Best Unlimited Toll-Free Technical Support. 

February 7, 1990, BYTE Magazine, Dr. Jerry Poumetle* on 
Northgate technical support... “has become the standard that 
other mail order computer companies must match. 11 
Our system consultants are on duty 24 hours a day, 7 days a 
week to answer your questions. On-site service is available to 
most locations if we can’t solve your problems over the phone. 


Pticca and specific ana m subject iu duuij^c w illume rack*. Nwthg^ic reserves die figtii to lufraiiuie components of equal of gream quaJiiytir performance.. All tan subjee 
EOipyrtght Ntmbguc Caarpmef Syntitu, Lie., iWO. All tififiii reserved. Neidigste, OmxiXtf and die NonhgiK 'N* logp ire registered indeimiki of Nortbgrt: Cgmpftt Systems. NUS6 inti 3U)4gb pic unkmi/b d lard- Miatnoft and Windsm arc rcgptercd 
trademarks of the Miermnh (isrpnrjo itm. AIL other pcnducts jnd fecund nuio are tradetiurJu and registered tnderiurlu of iheir respective companies. 
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Elegance™486/25 
system configuration 

* 25 MHz Intel 80486™processor 
with 80387-compattble floating 
point coprocessor 

* Industry Standard Architecture 
(ISA) bus 

* 4Mb of 32-bit DRAM 
(expandable to 8Mb on the 
motherboard; total system RAM 
expandable to 16Mb with an 
optional memory card) 

■ Proprietary, U.S.-made 
motherboard 

* 200Mb Maxtor hard drive with 
15 MS access time 

* 64K SRAM read/write4>ack 
cache (optional 256K cache 
available) 

* High density 1.2Mb-5.25 ff and 

1,44Mb-3.25" floppy drives; also 
reads, writes and formats low 
density disks 

* Eight expansion card slots; one 
32-bit, six 16-bit and one 8-bit 

* Weitek numeric co-processor 
support 

* Two serial and one parallel ports 

* 14 * monochrome monitor 

* Hercules compatible video 
controller 

* MS-DOS 4.01 andGW-BASIC 
software; Smart Drive disk 
caching software 

* On-line users guide to system 
and MS-DOS 4.01 

* 220 watt power supply 

* Elegance 7 dFive^bay custom 
tower cabinet pictured (desktop 
style available) 

* Clock/calendar with 5 year 
battery backup 

* Microsoft® Windows™ 3.0 

■ Microsoft Mouse 

* Your choice of exclusive award¬ 
winning OmmKeyiYLAJS or 
ULTRA keyboard 

* Park utility 

* Front mounted controls for 
high/low speed operation, system 
reset, and keyboard lockout 

* Total compatibility with all of 
your existing AT peripherals and 
I/O boards 
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Superior Northgate Support 
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The World 
According to 
micros 

Maps used to be written in stone; today’s world atlas software 
is dynamic, fun, interactive, and useful 

Robert Mandel 



ave you ever bought something that was labeled 
“Made in Brunei” or read a news story about 
independence coming to Namibia? When you 
see references mentioning obscure places such 
as these, do you have the foggiest notion where 


they are? 

Recent studies have shown that many people know little 
about where various countries and cities are located. They also 
are unaware of the differences in their demographics, econom¬ 
ics, politics, or cultures. Even international experts in govern¬ 
ment, business, or university settings have been unable to look 
at a map and visually identify relevant patterns such as supply 
and demand. 

This lack of geographical familiarity has been attributed to a 
decreasing emphasis in schools on the basics of geography, the 
difficulties of finding comprehensive and up-to-date global ref¬ 
erence data, and the unavailability of map displays showing 
pertinent data distributions* Even recently published atlases, 
almanacs, and gazetteers frequently contain outdated or in¬ 
complete information. 


Electronic World at Your Fingertips 

Fortunately, the recent introduction of interactive electronic 
world atlases has provided a remedy for this problem. This atlas 
software simultaneously addresses the gaps in general back¬ 
ground knowledge and links this information to other kinds of 
data and spatial map patterns. 

With the recent vast improvements in computer graphics, 
color, and storage capacity at relatively low costs, the micro¬ 
computer now provides a feasible cost-effective alternative to 
the traditional hardbound atlas. You can use this sophisticated 
world atlas software in today’s PCs and Macintoshes, With it, 
you can easily spot changing international relationships. 

An amazing number of packages have appeared that could be 
considered “world atlas software.” Some programs provide 
both global mapping and world statistical database capabilities, 
white others focus on one or the other. Some programs let you 


modify their maps and information categories or create your 
own, while other programs provide a fixed map and informa¬ 
tion database. 

This field contains packages whose focus is very narrow, 
such as those that deal with only one subject (i.e,, the U.S., 
entertainment, travel tips, clip-art maps, and raw data). It also 
contains software whose scope is very broad—multipurpose 
programs and full-blown geographical information system 
(GIS) packages. These programs are beyond the scope of this 
article; I will concentrate on the self-contained world atlas 
software. 

Because of the focus on programs useful in a wide variety of 
contexts, 1 will cover only those that run on PCs or Macin¬ 
toshes. (One exception is World Geograph, which runs only on 
the Apple 11GS.) Of the 24 packages I looked at, six run on the 
Mac: Azimuth, EarthPlot, Geographies, Hyper Atlas, Mac- 
Choro II, and MapMaker. Only four run on multiple systems: 
Atlas Explorer, Global Data Manager, World Factbook, and 
World Geography Series. 

Useful atlas programs have been produced as commercial 
software as well as shareware or public domain software. 
Among shareware and public domain offerings, you will find 
some very inexpensive hidden gems. A few of these offerings 
require a control program. (A control program provides a way 
of displaying and manipulating the boundary coordinates in the 
map database.) 

Due to the volatility of these products distributed through 
electronic BBSes, on-line networks, user groups, and share¬ 
ware distribution outfits, I’ve included only a sprinkling of the 
available offerings. None of either kind of software is copy-pro¬ 
tected, and most of it is updated at regular intervals. Such up¬ 
dates are most critical when you cannot alter the supplied data. 

The software falls into four distinct types: fixed maps with 
data, customizable maps and data, maps without data, and data 
without maps* The table provides a comparison of the mapping 
and geographical database capabilities of the 24 packages. 

continued 
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THE WORLD ACCORDING TO MICROS 


WORLD ATLAS SOFTWARE CAPABILITIES 


World atlas programs vary significantly in their capabilities. With the better packages, you can create or modify map 
boundaries or geographical data . With the most powerful programs t you can access quite detailed maps and perform 
substantial data analysis ( *—yes; o=no; N/A = not applicable). 


Program name 

Map 

coverage 

Map size/ 
projection 
control 

Map import/ 
export 
capability 

Map 

alteration 

capability 

Map 

graphics 

quality 

Data 

display 

modes 

Atlas Explorer 

World, main 
regions 

0 

O 

0 

Low 

Text 

Atlas Graphics 

6 continents, 
nations 

• 

• 

• 

High 

Maps 

Azimuth 

World, nations 

Size only 

• 

• 

Medium 

N/A 

EarthPlot 

World map with 
zoom 

O 

o 

o 

Medium 

N/A 

Geographies 

Selected regions 

• 

• 

• 

Medium 

N/A 

Global Data Manager 

World 

O 

o 

o 

Low 

Map and 
charts 

Hyper Atlas 

World, main 
regions 

O 

o 

• 

Medium 

Text 

MacChoro II 

World, main 
regions 

Size only 

• 

• 

Medium 

Maps and 
charts 

Map Collection 

World, some 
regions 

• 

Import 

only 

• 

High 

Maps 

Map Info 

World, nations 

• 

• 

• 

High 

Maps 

Map it 

7 continents, 
nations 

Size only 

O 

• 

Low 

Maps 

Map Maker 

World, 9 regions, 
259 cities 

• 

• 

• 

Medium 

Maps 

Map-Master 

World, main 
regions 

• 

o 

• 

Medium 

Maps 

Micro World Data 

Bank j] 

World map with 
zoom 

Size only 

Export 

only 

o 

High 

N/A 

PC Globe 

World, 8 regions, 

177 nations 

O 

Expat 

only 

o 

High 

Maps and 
charts 

Software Toolworks World 
Atlas 

World, 14 regions, 
198 nations 

O 

Export 

only 

0 

High 

Maps and 
charts 

Windows/On the World 

World map with 
zoom 

• 

• 

• 

High 

Maps 

World 

World map with 
zoom 

• 

O 

• 

High 

Maps 

World Atlas 

N/A 

N/A 

N/A 

N/A 

N/A 

Text 

World Digitized 

7 continents 
with zoom 

• 

• 

O 

High 

N/A 

World Fact book 1989 

World, 12 regions, 
248 nations 

0 

0 

O 

Medium 

Text 

World GeoGraph 

World, 6 continents, 

21 regions 

O 

O 

O 

Medium 

Maps and 
charts 

World Geography Series 

N/A 

N/A 

N/A 

N/A 

N/A 

Text 

World 29 

World map with 
zoom 

O 

Export 

only 

• 

Medium 

N/A 


Fixed Maps with Data 

This first group of software packages provides an enormous 
amount of global maps and data. These programs are the clos¬ 
est in form and purpose to traditional hardbound world atlases. 

The goal of Atlas Explorer is to improve people’s geographi¬ 
cal knowledge in a classroom setting. It is the only drill-arid- 
practice program that combines mapping capabilities with a 
text database on each nation. A mouse is almost essential for 
the program, which operates in two modes: tutorial mode, in 
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which you can explore the world at your own pace; and quiz 
mode, in which you are tested on what you have learned. The 
program has a nice record-keeping feature to keep track of test 
performance. 

Unfortunately, this program’s map resolution and detail are 
quite poor (with no support for color or high-resolution graph¬ 
ics), and you may find the learning process sterile and boring. 
Furthermore, the choice of map features appears somewhat ar¬ 
bitrary, and the quiz questions often seem trivial. 
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THE WORLD ACCORDING TO MICROS 


Global data 
coverage 

Data import/ 
export 
capability 

Data 

alteration 

capability 

Data 

analysis 

capability 

Population, area, 
currency, language 

O 

O 

Low 

23 demographic 
categories 

• 

• 

Medium 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

Over 180 
diverse categories 

• 

• 

High 

25 demographic 
and economic 
categories 

Import 

only 

• 

Low 

None 

Import 

only 

• 

High 

None 

Import 

only 

• 

Medium 

Population 

• 

• 

High 

Population 

O 

• 

Low 


20 demographic • • Medium 

categories 


None 

Import • 

only 

Medium 

N/A 

N/A 

N/A 

N/A 

Over 80 

diverse categories 

Export # 

only 

High 

Over 80 

diverse categories 

• • 

High 

None 

• • 

Low 

None 

O # 

Low 

Population, 
location, area 

O 

o 

Low 

N/A 

N/A 

N/A 

N/A 

Over 60 

diverse categories 

O • 

Low 

55 diverse 
categories 

Export • 

only 

High 

Economics, 
location, area 

o 

o 

Low 

N/A 

N/A 

N/A 

N/A 


Software Tool works World Atlas (formerly Electromap 
World Allas) strives to be a combination world atlas and gazet¬ 
teer and succeeds admirably at both. Compared to the other 
packages in this category. Software Toolworks World Allas is 
the winner. None of the other programs contains the diversity 
and quality of the international maps in this package. The car¬ 
tography is truly reminiscent of the best hardbound atlases (see 
photo I), 

The map implementation using the mouse is more complete 


and intuitive than in any other atlas program—you can click di¬ 
rectly from world to region to country levels with ease. The 
data coverage is comprehensive and logically grouped into ge¬ 
ography, people, government, economy, and communications 
categories. The software includes a nice feature that combines 
map and background information into a unified hard-copy re¬ 
port on any country. 

The newly released version lets you do substantial graphical 
analy sis and comparison of data as well as edit the geographical 
database itself. The only thing missing is a fuller range of cus¬ 
tomization tools. 

Hyper Atlas is a series of HyperCard stacks of maps and glob¬ 
al information linked together in a geographical data manage¬ 
ment system. The program, which has separate but linked 
stacks for the world and the U .S M is intuitively laid out and easy 
to use. You can add an unlimited number of information stacks, 
modify existing information, or even change the maps. How¬ 
ever, the maps are not very detailed, and the information pro¬ 
vided regarding each country is sparse. 

PC Globe is a comprehensive computerized atlas of the 
world's nations. I award it an honorable mention (second only 
to Software Toolworks World Atlas) for its manufacturer-sup¬ 
plied maps and data. The program is very fast and is a snap to 
run by either keyboard or mouse. The global, regional, and 
country maps are clear and detailed. Its huge amount of back¬ 
ground and statistical information may be viewed on maps, bar 
charts, and tables. This is the only program that indicates on 
maps the membership of major international organizations such 
as NATO or the European Economic Community. 

PC Globe's printer support is excellent, as is its ability to 
export maps and data for other uses. An optional add-on pro¬ 
gram—PC Nations—displays national flags and plays national 
anthems. About to be released is an open-architecture version 
of this program, Mapworks. It differs from the standard ver¬ 
sion in letting you customize maps and import data from other 
sources* 

On the downside, it would be nice to be able to import maps, 
and the selection of data categories seems a bit odd. While PC 
Globe contains incredibly detailed national statistics on issues 
such as health (including the number of dentists and nurses), it 
ignores a few major topics, such as energy consumption. 

World GeoGmph is a geography-learning tool designed pri¬ 
marily for classroom use. It has a highly interactive relation¬ 
ship between the maps and the database. This Apple IIGS pro¬ 
gram is designed around five geographical themes—location, 
place, relationships within areas, movement, and regions. It 
beautifully integrates these concepts in a way that stimulates 
users to think creatively and analytically. 

The manual and accompanying classroom guide are excel¬ 
lent, and the program is quite intuitive to use. Despite the Apple 
IIGS monitor's course resolution (640 by 200 pixels), the glob¬ 
al and regional maps are clear and reasonably detailed. World 
GeoGraph's developers thought out and clearly organized its 
data categories. 

Although the speed of execution is sometimes a bit slow, you 
will find World GeoGraph flexible in displaying its data with 
maps, graphs, and tables. The package contains a feature (simi¬ 
lar to that in Software Toolworks World Atlas) that combines 
maps and data into a finished report. World GeoGraph 1 s search 
function for comparative analysis across areas—allowing and/ 
or combinations of search criteria—is among the most powerful 
of all these programs. While this program does not permit 
much customization, you can add three new data categories and 
have them fully integrated into the system. 

continued 
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Customizable Maps and Data 

Programs in this second group give you the freedom to tailor 
maps and data to your own needs. The software generally in¬ 
cludes extensive tools for mapmaking and data creation. 

Atlas Graphics is a powerful and well-established package 
linking maps to data. 1 award this program an honorable men¬ 
tion (just behind Maplnfo) in this category. Atlas Graphics has 
extensive tools for developing presentation-quality thematic 
maps. They include using color, cross-hatching, or dot-density 
map patterns; inserting a wide variety of special symbols and 
icons; adding text, legends, titles, and labels; and generating 
output on a wide variety of printers and plotters. 

The package is easy to use and has a clear menu structure. 
The biggest drawback is what isn't included in the basic pack¬ 
age. You have to purchase international maps and data sepa¬ 
rately from the manufacturer, and you may need two costly 
add-on programs: Atlas Draw, which permits detailed digitiza¬ 
tion or on-screen drawing of new maps; and Atlas Import/Ex¬ 
port, which lets you transfer maps to and from other software. 



Photo 1: This map of Hong Kong illustrates the cartographic 
detail and sophistication contained in Software Toolworks 
World Atlas . 



Photo 2: Maplnfo’s advanced mouse-driven menu structure 
works well with many kinds of maps > such as this one showing 
world population distribution. 


MacChoro 11 is a remarkably compact package with an inno¬ 
vative presentation of thematic choropleth maps (i.e., maps that 
display data patterns on them). The program's unique feature is 
map animation. It dynamically displays data distributions (up 
to 60 per second) in such a way that you can immediately see 
whether areas that are high in one category are also high in 
another. 

This software incorporates multiple windows, including one 
for drawing graphics, one for spreadsheet data, and a text-edi¬ 
tor window for output of classification statistics. MacChoro II 1 s 
main limitations include the absence of global data supplied or 
available with the software, and the omission of many map-data 
customization capabilities common among full-featured pro¬ 
grams of this type. 

Map Collection is an inexpensive and unusually versatile 
package that displays attribute data values on maps. The pro¬ 
gram's mapping capabilities include displaying various kinds 
of symbols, showing geographical contours, and even graphing 
three-dimensional surfaces. You can digitize, edit, and scale 
maps, and use over 20 map projections, (The term “projection” 
refers to the way the round earth is displayed on a flat map,) 

One oddity about the program is that even if you use a hard 
disk drive, you must always boot from a floppy disk to install 
IBM's Virtual Device Interface for the map graphics. World 
map boundary coordinates are available but not automatically 
supplied with the package. Map Collection has two major draw¬ 
backs: the lack of integration among the software's many inde¬ 
pendent program modules, and its counterintuitive keystroke 
combinations. 

Maplnfo is the most powerful desktop mapping software I 
ran—its capabilities are staggering. Among software in this 
category, Maplnfo stands at the head of the group. The package 
can do virtually anything the other programs in this category 
do—and better. The user interface is more intuitive and easier 
to use than any other package with flexible links between maps 
and data. Both the manual and the mouse implementation are 
excellent. 

The program features map creation (with digitizing as an op¬ 
tion), customization (with control over boundaries, legends, 
text, and graphics), and panning. You can also zoom and locate 
a specific address location on the maps, and create, modify, 
and visually display almost any kind of data. 

With Maplnfo, you can analyze and graphically display data 
trends (see photo 2). While map importing or exporting re¬ 
quires a separate package available from the manufacturer, you 
can readily perform data importing or exporting. There is also 
a built-in networking capability. This software's major limita¬ 
tion is the minuscule amount of global statistical data it has or 
makes available to you, 

Mapit is a no-frills attempt to provide basic mapping and data 
display capabilities. The output, which is primarily designed 
for hard-copy printouts rather than for monitors, is crude com¬ 
pared to the more costly professional mapping packages, 

The command structure is straightforward and relatively 
easy to learn but not intuitive or user-friendly. Mapit lets you 
create and customize maps (including control of titles, labels, 
scaling, and fill patterns) and insert your own data. Overall, 
the program succeeds in achieving its goals, but they may well 
be too modest for most sophisticated mapping needs. 

MapMakers aim is to give you the tools you need to create 
and design publication-quality maps. Its toolkit and presenta¬ 
tion graphics capabilities are impressive. For example, data can 
appear on map areas through color crosshatch patterns, dot 
density representations, or area cartograms (in which each 

continued 
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Which terminal emulation 


keyboard would you rather use? 




Ilk Z 





(i l~ ir_ 


k thought so too. The PowerStation is an exact 
T200/VT300 layout keyboard that plugs into your PC. 
he PozuerStation brings VAX applications to your 
C without having to rely on messy labels. 

ere’s the opportunity to standardize on one keyboard 
iroughout your department The PowerStation key- 
oard has been designed to work on PCs, XTs, ATs, PS/2s, 
id the AT&T PC. And you can switch effortlessly 
etween real VTs and the PowerStation. 

he PowerStation eliminates keyboard remapping when 
au run PC versions of your favorite VAX applications, 
lcluding EDT+, WPS-PC, WPS-PLUS/DOS, and nu/TPU. 
i«dthe keyboard can be used with regular DOS applications. 

he PowerStation keyboard comes with ZSTEM 240 or 


ZSTEM 220 terminal emulation software for connecting to 
your VAX. ZSTEM 240 includes full VT241 emulation and 
complete VT340 16 color ReGIS & sixel graphics. If you 
only need text ZSTEM 220 will give you fast accurate and 
complete VT220/320 emulation. 

WithKEA’s top-notch technical support and documentation, 
plus a solid warranty, you can be assured of quality products 
backed by quality people. Find out why Digital ReviewLabs 
says KEA’s PowerStation is “a godsend? Call today! 

KEA Systems Ltd. Toll-Free Order Desk 

3738 North Fraser Way, Unit 101 800-876-6089 

Burnaby B.C., Canada V5] 5G1 
Phone: 604-431-0727 
Fax: 604-431-0818 



werS la don, ZSTEM and the KEA logo arc trademarks of KEA Systems Ltd. All other brand and product names are trademarks or registered trademarks of their respect! ve holders. 

©Copyright KEA Systems Ltd., 1989, All rights reserved. 
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GET SUPERSOFTs 

Service Diagnostics 


Ail the software, alignment diskettes, para I Ee E/serial wrap-around 
plugs, ROM POSTs and extensive, professional documentation to 
provide the most comprehensive testing available for IBM PCs, 
XTs n ATsand ail compatibles under DOS or Stand Alone, No other 
diagnostics offers such in-depth testing on as many different types of 
equipment by isolating problems to the board and chip level. 

NEW: SuperSoffs ROM POST performs the most advanced 
Power-on*Self-Test available for system boards that are compatible 
with the IBM ROM BIOS . It works even in circumstances when the 
Service Diagnostics diskette cannot be ioaded. 


NEW: 386 diagnostics tor hybrids and PS/2s! 

Forever nine years, major manufacturers have been relying on 
SuperSoffs diagnostics software to help them and their customers 
repair microcomputers. End users have been relying on SuperSoft s 
Diagnostics II for the most thorough hardware error isolation 
available. Now versions of Service Diagnostics are available to save 
everyone (including every serious repair technician) time, money, 
and headaches in fixing their computers, even non-IBM equipment. 


All CPUs & Numeric Co-processors 
System Expansion & Extended Memory 
Floppy, Fixed & Non-standard Disk Drives 
Standard & Non-standard Printers 
System Board; DMA, Timers, Interrupt, 
Real-time Clock & CMOS config. RAM 


All Color Graphics & Monochrome 
Monitors 

Parallel & Serial Pons 
Mono, CGA, Hercules & EGA 
Adapters 

Ail Keyboards & the 8042 Controller 


NEW: Manufacturer’s burn-in diagnostics now 
available for IBM and compatible PC, XT, AT, 
386, 486 and PS 2 systems. 


Service Diagnostics for PC, PC/XT, and compatibles only.. $189 

Alignment Diskette for PC. PC/XT and compatibles (4fl (pi drives). .$ 50 

Wrap-around Plug tor PC. PC/XT and compatibles (parallel and serial) .$ 30 

Service Diagnostics for AT and compatibles only..$189 

Alignment Diskette far AT and compatibles (96 tpl drives) £ 50 

Wrap-around Plug tor AT (serial). £ 15 

ROM ROST tor PC. PC/XT and comp a! idles only..$245 

ROM POST for AT and compatibles only. . , $245 

Service Diagnostics: The KIT (Includes all of the above—save $502}. $495 
Service Diagnostics for PS/2 models 25/30 50/60 or 70/50 and compatibles 

(please specify) .. .. .$195 

Service Diagnostics for 388 or VE, V30, or Harris, etc, (please specify) $195 
Diagnostics II Is the soluilon to the service problems of users of all 
CP/M-BO, CP/M-56 and MS-DOS computers . ., $125 

Alignment Diskette for PS/2 and compatibles (35 inch)...$ 50 


To order, call 800-678-3600 or 408-745-0234 
FAX 408-745-0231, or write SuperSoft. 

SupeiSift 

FIRST IN SOFTWARE TECHNOLOGY R0. Bat 611320, Safi Jose. CA 35161-1330 (403) 745-0234 Telex 270366 


SUPERSOFT is a registered trademark SuperSoft. Inc.; CDC of Control Oala Corp . IBM PC. AT ft XT ol 
InEemationai Business Machines. Corp , MS-DOS of Microsoft C<wp.; NEC Ql NEC Iriforrnatwn Systems, fne., 
PRIME ol PRIME INC.; Sorry of Sony Corp 
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he overall 
quality of these 
packages is surprisingly 
high and promises 
to get even better. 



area's size is proportionate to its data value). In addition, the 
program can use multiple map projections and sizes and even 
lets you create new boundaries from latitude and longitude 
coordinates. 

With MapMaker, you can create, import, export, or com¬ 
pare maps and statistical data. This is the only package that 
contains worldwide city maps. However, the program is rela¬ 
tively slow and difficult to use, and the quality of the country 
maps is crude for such a powerful package. 

Similarly, Map-Master attempts to create presentation-qual¬ 
ity maps showing data relationships. It has powerful customiz¬ 
ation capabilities (though not nearly up to the level of highest- 
quality software). Among these features are the ability to 
create special regions, zoom, and add symbols, text, and lines 
to maps. 

After a cumbersome installation process, 1 found Map-Mas¬ 
ter to be easy to use and logically laid out. But the program also 
has some severe limitations: It will not support VGA graphics 
(540 by 480 pixels), and its maps are not well detailed, Map- 
Master permits neither the creation of new maps (but you can 
modify existing ones) nor importing/exporting of maps. And 
while it allows you to create or import new data, you cannot 
export data. Although the package includes (or makes avail¬ 
able) considerable statistical data on the U.S., it provides no 
such global information, 

Windows/On the World is a particularly flexible and open 
mapping system. It lets you create overlays of graphics, text, 
and symbols, and it can display distance-bearing and position 
information. Running under Microsoft Windows, this program 
can link up well with the increasingly powerful range of Win¬ 
dows applications. 

At present, the global boundary coordinates contained in 
Windows/On the World are less detailed than the U.S. data 
available on CD-ROM, The global mapping information is ex¬ 
tracted from the Micro World Data Bank and is free to any reg¬ 
istered user. But the Defense Mapping Agency (a government 
branch) has recently selected the creator of this program to help 
develop a future product called Digital Chart of the World. 

Maps Without Data 

This category provides full cartographic capabilities, but its 
programs generally lack the ability to display data distributions 
on the maps. These packages are especially useful for generat¬ 
ing different kinds of long-range global views. 

Azimuth is a full-featured map-drawing/-drafting program 
that lets you view the earth from any distance or angle. Its capa¬ 
bilities include rotation, scaling, creation of a library of sym¬ 
bols, and map layering, and it lets you import and export maps. 
The package contains clear (though complex) instructions, 

continued 
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SCSI compatibility crisis 


The SCSI disk controller from I 
that's so intelligent, it doesn't 
leed special software drivers! 


Announcing the end of the 


/Yjakss aradc. 

Uj 'rtLoixt SirfSdarc, drivers 

>CSI connectivity hassles are a thing of the past! SmartConnex 
makes it possible for the first time to run SCSI disk drives without 
ipecial software drivers or BIOS ROMS that cause compatibility 
Drobiems. Just plug in SmartConnex and you're all set—exactly as 
though you were using a standard ST506 drive. And, you'll enjoy 
optional connectivity to hundreds of other peripherals with 
appropriate software, including tape and optical drives, 

/f -ph.T)* if\ Ccmpfxt 'ihiii-kf 

imartConnex is compatible with a// PC ATs and operating sys- 
ems, and is guaranteed to work with all existing AT applications. 
>o it isn't necessary to buy new programs or make any changes 
:q system software. No matter what operating system or SCSI 
Jisk drive you use, you won't have to worry about controller 
:ompatibility. 

6s $£>00 3Z. Q. on bo&rd 

SmartConnex's on-board 68000 processor and custom-designed 
ASIC chips make it the highest-performance controller on the 
market. Its unique design pushes the fastest SCSI disk drives to 
their top performance limits! 


fr\ ObffcrdodiltHj 

SmartConnex costs less and performs better ijnan other prod¬ 
ucts—it's that simple* When you consider cost along with Smart¬ 
Connex s other great advantages, there's no smarter move! 

J>acJced bj lypT 

Distributed Processing Technology was the first to develop 
caching disk controllers and hardware disk mirroring for micro¬ 
computers, and is the recognized leader in the industry. Our 
products have been at work for over a decade, speeding up minis 
and mainframes. We offer a 1-year warranty, dear documenta¬ 
tion, and outstanding technical support. 

ddnnar+(2c>nne)C 'tzsb { 

Call today and find out more about the end of the SCSI compati¬ 
bility crisis^ with SmartConnex, from DPT. 

DPT 

Distributed 132 Candace Drive 

Maitland, FL 32751 

i rocessing Phone . {407) 830 _ 5522 
Technology fax: (aod 200-5366 
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ALF’s Quick Copy is your 
Disk Copying Solution 

The Quick Copy stand-alone duplicators copy disks 
quickly and reliably. No computer or computer know¬ 
ledge is required. There are no complicated commands 
to learn, no keyboard to search, and 
no thick manual to read. To view 
step-by-step instructions on the 
built-in display, just press the 
‘‘Explain” button at any time. 

Anyone who’s ever used a toaster 
can make perfect copies with 
Quick Copy 



Models are available for 
most all 51 / 4 " and 3 
disks. Prices start at just $ 1495. Call for details. 

Call 1-800-321-4668 today! 

(\lours H-5 MST. M-F, Inside Colorado call, 303-423-037 L) 


ALF 


ALF Products Inc 
3940 Youngfiefd St 
Wheat Ridge . CO 90033 


Does CHAOS Lurk 
In Your System? 

DYNAMICAL 
SYSTEMS, INC, 

DYNAMICAL SOFTWARE: A complete package for 
the practical application of nonlinear dynamics and chaos 
to real world data and theoretical studies. 

Easily interfaced with instrumental output and your own 
programs. Use DYNAMICAL SOFTWARE to sLudy 
scientific, medical, engineering and economics time series. 

Written manuals include comprehensive introduction to 
nonlinear dynamics and chaos for the chaotic novitiate. 

CHAOS IN THE CLASSROOM: Self-contained 
programs for use in the classroom and independent study. 

For IBM PC's and Compatibles. 

Dynamical Software (Two Package Set) $550; 

Chaos in the Classroom I/II. .... $49$5/$59J>5 — Roth $99.95 

JOIN THE NONUNEAR REVOLUTION! 

DYNAMICAL SYSTEMS, INC. 

R O. Box 35241 • Tucson, AZ 85740 * (602) 292-1962 



However, Azimuth contains a number of limitations. It does 
not let you use alternative map projections, it allows only 
limited use of color, it does not execute very quickly, and— 
most important—it does not contain the level of boundary de¬ 
tail (particularly for smaller nations) of the best mapping pack¬ 
ages. With a forthcoming version. Azimuth developers plan to 
address these drawbacks and offer optional world data to com¬ 
plement the world boundary files, 

EarthPlot is one of the pioneer public domain programs for 
displaying views of the world from outer space. It is designed 
for long-range viewing—from 1000 to 160,000 miles up, any 
latitude and longitude, with or without grid lines. But the 
boundary data excludes both Antarctica and country borders, 
and the program is slow. You will find that EarthPlot’s close- 
up views are inaccurate, you can’t save the maps you create, 
and the program does not support hard-copy printout. 

Geographies is a dynamic atlas program. With it, you can 
create and display points of information either on the supplied 
maps or on maps you create or import. The program allows you 
considerable latitude to scale and edit maps, but it contains only 
select international boundary files, and you will not find using 
it intuitive. Furthermore, the toolkit for map customization is 
much more limited than those provided by other packages in 
this category. 

Micro World Data Bank II is a condensation of the 6-million- 
point World Data Bank developed by the CIA for mainframe 
computers. Comparing programs in this category, the World 
package got top honors, and Micro World Data Bank was the 
next best program. The microcomputer version contains 
179,000 latitude and longitude points detailing coastlines, is¬ 
lands, and countries, as well as American state borders, lakes, 
and rivers. 

You can generate maps from any latitude/longitude point and 
a huge range of altitudes, and you can choose from five levels of 
detail. The level with the finest detail produces maps surpass¬ 
ing most other available mapping programs. This program’s 
developer designed the database so that it can be incorporated 
into other mapping programs. 

PIotMWDB is a powerful control program. With it, you can 
easily customize the size, shape, and position of world maps. In 
addition, you can produce hard-copy outputs via several plot¬ 
ters. You can also export maps to other applications. 

World is the best program included in this discussion with a 
mapping focus. World’s most amazing feature is its ability to 
draw maps using over 100 different cartographic projections. It 
can also rotate, scale, and shade maps and incorporate great 
circle arcs, range rings, symbols, labels, and titles. 

The program can use a variety of map boundary files, rang¬ 
ing from those that are quite generalized to a highly detailed 
file using Micro World Data Bank. This program’s biggest dis¬ 
advantages are its user interface (which is neither intuitive nor 
easy to use), and the fact that, with a one-monitor system, it 
overprints text and graphics. 

World Digitized provides over 100,000 points of coastline, 
island, lake, and national boundary coordinates organized by 
continent. You can obtain two control programs for displaying 
this database. In both cases, you must substantially transform 
the data. 

The first option—the Simple Display P^gram—supports the 
use of the mouse, complex zooming and positioning, distance 
measurement, and integration of maps into BASIC programs. 
With the other option—the Map Control Program—you can use 
a variety of map projections, viewing angles, positions, alti¬ 
tudes, and imported map coordinates including Micro World 
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12 Mhz 
286 TO A 
COMBO KTT 


• 80286-12 CPU 

• 1 Meg RAM 

• 1.2 Meg Floppy Drive 

• 1.44 Meg Floppy Drive 

• 40 Meg 28 ms Hard 
Drive 

• 16 bit VGA Board 

• 14" VGA color 
Monitor (640x480) 

• 2S/1P/1G ports 

• 101-key Keyboard 

• Genius Mouse 

• M/S DOS 4.01 

• PiuiasmkllSOprinta 

• Surge Protector 

$1795 



• 80386-16SX CPU 

• 2 Meg RAM 

• 12 Meg Floppy Drive 

• 1.44 Meg Floppy Drr^ 

• 66 Meg 25 ms Hard 
Drive 

• 16 til VGA Board 

• 14" VGA color 
Monitor (640 x 480) 

• 23/1F/1G ports 

• 101-key Keyboard 

• Genius Mouse 

• M/S DOS 4.01 

$1995 


• 80386-20 CPU 

• 2 Meg RAM 

• 12 Meg Floppy Drive 

• 1.44 MegFlqppy Drive 

• 66 Meg 25 ms Hard 
Drive 

• 16 tit VGA Board 

• 14" VGA color 
Monitor (640x480) 

• 2S/1P/1G ports 

• 101-key Keyboard 

• Geni us Mouse 

• M/S DOS 401 

$2295 


• 80386-25 CPU 

• 4 Meg RAM 

• 12 M^ Floppy Drive 

• 1.44 Meg Floppy Drive 

• 105 Meg IDE 
Hard Drive 

• L6 tit VGA Board 

• 14* VGA color 
Monitor (1024x768) 

• 2S/1P/1G ports 

• 101-key Keyboard 

• Genius Mouse 

• M/S DOS 4.01 

$2995 


n 


MAGAZINE! 


“ALTEC Zip 386s are solid machines 
featuring brand-names parts. 

A good buy, they are dearly affordable.* 
PC Magazine May 30, 1989“ 



• 80386-25 CPU 

• 32K 25ns Cache 
Memory 

• 4 Meg RAM 

• 12 Meg Floppy Drive 

• 1.44 MegFbppy Drive 

• 105 Meg IDE 
Hard Drive 

• Dual HD/FL IDE 
Controller 

• 16 bit VGA Board 

• 14" VGA color 
Monitor (1024x768) 

• 25/1P/IG ports 

• 101-key Keyboard 

• Genius Mouse 

• M/S DOS 4.01 

$3795 


m 80386-33 CPU 

• 32K 25ns Cache 

Memory 

• 4 Meg RAM 

* 12 Meg Floppy Drive 

• 1.44 Meg Floppy Drive 

* 150 Meg 18 ms ESDI 
Drive 

• 32K Fast Cache ESDI 
Controller 

• 16 bit VGA Board 

* 14* VGA color 
Monitor (1024x768) 

* 2S/1P/1G ports 

• 101-key Keyboard 

* Genius Mouse 

* M/S DOS 4.01 

$3895 


The ALTEC-286 turned in some of the best 
performance times of all the machines tested" 
PC Magazine Feb. 14,1988 


Free 4 Months On-Site Service 


The Altec Collection' 
Pillars of Success 



-.", r _*■ 

W§ I 


* Same div shipi 
pm EAT, 


i fw order before 


I Mint, PhTtnwl oral cumpuiv dsedus require I 


muM be shipped prepaid, insured, in original 
i, AD letunu miui hiiv-ri ft M A 



ALTEC 

Technology Carp . 

1 - 800 - 255-9971 


Altec's Another Standout-Service 

• 30 Day Money Back Guarantee 

■ 1 Year Warranty for Parts and Labor 

• Free 4 Months On-Site Service 

• Lifetime Toll-Free Technical Support 


18555 East Gale Ave. 
Industry, CA 91748 
Tel: 818/912-8688 
FAX: 818/912-8048 
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ITEMS DISCUSSED 


Atlas Explorer 1*0 .... $50 

Spinnaker Software 
1 Kendall Sq. 

Cambridge, MA 02139 
(800) 826-0706 
Inquiry 1051* 

Atlas Graphics 3.0,,*..,,,*.. $790 

Basic package $495 , plus $295for 
international boundary and datafiles. 

MapMaker 4*01 .... ,$395 

Strategic Mapping, Inc, 

4030 Moorpark Ave., Suite 250 
San Jose, CA 95117 
(408) 985-7400 
Inquiry 1052. 

Azimuth 1.0....,.*..$395 

Graphsoft, Inc. 

8370 Court Ave. .Suite 202 
Ellicott City, MD 21043 
(301)461-9488 
Inquiry 1053, 

EarthPlot 3,0 (public domain).$11 

Geographies 1.4 (shareware).$11 

Educorp Computer Services 
531 Stevens Ave., Suite B 
Solana Beach, CA 92075 
(800) 843-9497 
Inquiry 1054. 

Global Data Manager 2.3.$125 

World Game Institute 
University City Science Center 
3508 Market SL 
Philadelphia, PA 19104 
(215) 387-0220 
Inquiry 1055* 

Hyper Atlas 1.1.. $100 

Micromap.s Software, Inc. 

P.O. Box 757 
Lambertville, NJ 08530 
(800) 334-4291 
Inquiry 1056. 

MacChoro II 1.0,,..*,.,,..$345 

Basic package $295, plus $50 for 
in ternar tonal boundary files. 

Image Mapping Systems 
516 South 51st St. 

Omaha, NE 68106 
(402) 553-2246 
Inquiry 1057. 


Map Collection 2,01 

for commercial use...$300 

for schools....$150 

Map Ware 
P.O. Box 50168 


Long Beach, CA 90815 
(213) 985-7808 

Inquiry 1058, 


Maplnfo 4.05___$750 

Maplnfo Corp, 

200 Broadway 
Troy. NY 12180 
(800) 327-8627 
Inquiry 1059* 

Mapit 2*0 ....$100 

Questionnaire Service Co. 

P.O. Box 778 
East Lansing, MI 48826 
(517)641-4428 
Inquiry 1060. 

Map-Master 6.01...,. $395 

Ashton-Tate 
20101 Hamilton Ave. 

Torrance, CA 90502 
(800) 437-4329 
Inquiry 1061* 

Micro World Data Bank II 

(public domain)___$20 

Includes the control program 
PlotMWDB 2.4 (shareware). 

Micro Doe 
3108 Jackson St. 

Bellevue, NE 68005 
(402) 291-0795 
Inquiry 1062. 

PC Globe 3.0 ...*....$74 

PC Globe, Inc. 

4700 South McClintock, Suite 150 
Tempe, AZ 85282 
(800) 255-2789 

Inquiry 1063. 

Software Toolworks 


World Atlas 2,0 

floppy disk version...$60 

CD-ROM version........$ 160 


The Software Toolworks 
19808 Nordhoff Place 
Chatsworth, CA 91311 
(800) 231-3088 

Inquiry 1064. 

Windows/On the World 2.36.$495 

Geovision, Inc. 

5680 Peachtree Pkwy., Suite B 
Norcross, GA 30092 
(404) 448-8224 

Inquiry 1065. 

World 4.04___....$250 

Philip Voxland, Social Science 
University of Minnesota 
Research Facilities Center 
25 Blegen Hall 
269 South 19th Ave. 

Minneapolis, MN 55455 
(612) 625-8556 
Inquiry 1066* 


World Atlas (public domain) .$10 

Public Brand Software 
P.O. Box 51315 
Indianapolis, IN 46251 
(800) 426-3475 
Inquiry 1068. 

World Digitized 1.4 (shareware) 
with the Simple Display 

Program 2.0.....$30 

The World Digitized 
166 Shady Lane 
Apollo, PA 15613 
(412) 778-5072 
Inquiry 1069* 
or 

World Digitized 1.4 

with Map 2.3..$24 

Public (Software) Library 
P.O, Box 35705 
Houston, TX 77235 
(713) 665-7017 
Inquiry 1070. 

Wbrld Factbook 1989 

(CD-ROM).......$104 

Quanta Press, Inc. 

2550 University Ave. W, Suite 245N 

St. Paul, MN 55114 

(612)641-0714 

Inquiry MSI. 

or 

World Factbook 1989 .....$90 

Shryer Publishing, Inc, 

1866 West Shryer Ave. 

Roseville, MN55M3 
(612) 633-3865 
Inquiry 1182. 

World GeoGraph LI....$139 

MECC 

3490 Lexington Ave. N 
St. Paul, MN 55126 
(800) 228-3504 

Inquiry 1183. 

World Geography Series .$240 

Intellectual Software 
Queue, Inc. 

338 Commerce Dr. 

Fairfield, CT 06430 
(800) 232-2224 
Inquiry 1184. 

World29 2.98 (shareware).$15 

Robert Lloyd 
191 Via DeLaRcina 
Merritt Island, FL 32953 
(407) 452-4937 
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THE WORLD ACCORDING TO MICROS 


Data Bank’s boundary files. World Digitized is not quite as de¬ 
tailed as Micro World Data Bank and contains some minor 
boundary errors. 

World.29 is a well-thought-out map-drawing program with 
many unusual features. It contains a nice menu system with 
which you can draw maps from a wide range of altitudes based 
on either latitude/longitude positions or city/country/region 
names. World29 also offers an intriguing quiz option, in which 
a city location and its immediate environs are shown on a map 
and you have to guess the city name. 

In addition, with Worid29, you acquire the capacity to track 
storms and extensive tools to customize and save generated 
maps. However, the program does not support VGA graphics 
{640 by 480 resolution), and “more important—its map bound¬ 
ary detail is inadequate for most professional purposes. 

Data Without Maps 

This type of package provides a more extensive range of data 
than the others but generally does not permit you to view the 
data on maps. Thus, these programs fill in holes in our knowl¬ 
edge about critical differences among nations. 

Global Data Manager attempts to provide a comprehensive 
inventory of statistical data. This program does indeed contain 
a dazzling array of information. Among offerings of this type, 
Global Data Manager emerges in first place. It includes un¬ 
usual categories such as time-series AIDS data and solar 
energy potential for each country. 

Global Data Manager’s database is extremely flexible in let¬ 
ting you alter, import, or export data, and compare or combine 
any parts of it. (There is only one map available with this pack¬ 
age; see photo 3.) Although basically a dedicated spreadsheet, 
Global Data Manager permits you to view data in bar charts or 
even on a primitive map display. This program’s major draw¬ 
backs are its sketchy manual and the difficult and counterintu¬ 
itive user interface. 

World Atlas is really designed to be a gazetteer, as it contains 
no maps. But it does provide useful textual information about 
continents, countries, islands, cities, oceans, mountains, 
lakes, and rivers. The program contains an interesting geogra¬ 
phy trivia quiz, and it has an effective means of comparing 
areas. But the information is dated, not modifiable, and not in a 
form suitable for serious aggregate data analysis. 

World Factbook 1989 is a microcomputer version of a CIA- 
prepared annual reference volume—the most definitive and 
comprehensive global data the American government provides 
to the public. One version on CD-ROM contains the crude 
TextWare Pius information retrieval system. Cards exist for 
each of 256 countries and territories. You can search using in¬ 
dexed keywords, or you can add or edit data cards, but you need 
a standard desktop publishing or graphics package to view the 
black-and-white and color maps. 

Another version of World Factbook 1989 that runs on floppy 
disks includes the far more efficient, Flexible, and easy-to-use 
Folio Views software for organizing the data so you can search 
through the information in many different ways. So far, 
though, this version does not include the maps and does not 
permit modification of the data. (Plans are in the works to im¬ 
prove this.) The biggest drawback of both programs is that you 
cannot meaningfully use the presented information to perform 
aggregate comparative data analysis (such as in quantitative 
studies using spreadsheets or statistical packages). 

World Geography Series aims to provide text-oriented drill- 
and-practice geography lessons for classroom use. The pro¬ 
gram (which includes wall maps) provides short tutorials em¬ 
phasizing relationships among geographical features. Its 



Photo 3; The Dymaxion Map of the World is a highly 
unorthodox map projection designed by Buckminster Fuller. 
It is the only map available in the statistics-oriented Global 
Data Manager 


coverage includes country and city locations, national econom¬ 
ic data, and topographical highlights. 

Each World Geography Series tutorial is followed by a short 
quiz on the material. The biggest problem with this package is 
that the presentation style is so simplistic and the questions so 
elementary (given the tutorial that immediately precedes it) 
that users may quickly tire of the program and not retain the 
small amount of information on which they are tested. 

The New Wave 

Obviously, how you evaluate the relative merit of the various 
world atlas software packages depends to some degree on your 
particular goal, application, or sophistication level. 

The overall quality of these packages is surprisingly high 
and promises to get even better. This improvement is due to 
increasing competition, with new market entrants and explod¬ 
ing product demands. Multinational corporations, national 
governments, and international organizations have found use¬ 
ful appl teat ions for this software to solve practical problems. 
For example, some businesses have been able to spot geograph¬ 
ical relationships among areas of greatest sales demand, prod¬ 
uct supply, and competition. 

The next stage in the development of this exciting microcom¬ 
puter software may be the creation of artificially intelligent 
rule-based expert systems for mapping/geography databases. 
Programs could be developed that anticipate the kinds of infor¬ 
mation users should be seeking and relationships they should be 
forming. This next wave of atlas software may even provide you 
with advice concerning optimal decisions or actions. Technol¬ 
ogy from this generation of world atlas software may enable you 
to achieve a greater understanding of the complex international 
setting. ■ 
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Northgate Elegance 386/33! 

We’ve Pumped Up die Power 
and Cut the Price! 


Once again, Northgate hears you! Here’s PowerMac 


PowerMax tops the high end of 386 
performance ... not the high end of prices. You 
get power for any application—from high speed 
file server* to blazing fast CAD workstation. 

And every stop in between. 

HOT NEW 200Mb HARD DRIVE! Now 

Northgate brings you a sparkling new Maxtor 
hard drive. This 3.5 inch masterpiece sets 
industry standards with 15MS speed! And so 
quietly, only the flashing light tells you it’s at 
work. Made just for Northgate, it carries a 
staggering 50,000 hour MTBF rating. 

FOUR MEGS OF MEMORY AND 64K 
CACHE ... Built onto the proprietary 
Northgate motherboard. This is the same board 
that’s powered Northgates Elegance Series in the 
top spot in virtually every comparison leading to 
a PC Magazine's Editors’ Choice award. 

Even the Microsoft® WINDOWS™3.0 and 
a genuine MICROSOFT MOUSE are 
included with your PowerMax System! 

You’ll be dazzled by the features of this 
magnificent new program and how incredibly fast 
it runs 32-bit software on PowerMax. 

VIDEO FOR THE 90’s-1024x768 VGA 
RESOLUTION ... PowerMax comes standard 
with a superb NEC 3D VGA Monitor—clearly 
the class of 14 inch displays. A 16-bit VGA card 
carries 512K of RAM for the most brilliant 
rainbow of colors you’ve ever enjoyed. 

PowerMax is backed by a 1-year limited 
warranty on parts and labor, 5-years on OmniKey 
keyboard. If a part fails, well ship a replacement 
to you at our expense—before you return 
your part! 


Delivered 
to Your 
Home or Office 


Incredible System Price: 

*5,299°° 

Complete 386/33 Systems Starting at *3999°° 

Financing: Use the Northgate Big ISP revolving credit card. We have millions in 
financing available. We accept your Visa or MasterCard* too. Lease it with 
Northgate, up to five-year terms available. 

Use PowerMax for 30 days! If it fails to meet 
your expectations, return it. 

CALL NOW! Northgate will custom configure 
your Elegance System to your needs. Options 
include monitors, tape backups, a huge range of 
hard drives, network software and hardware, 
laser printers, and more. 

CALL TOLL-FREE 24 HOURS EVERY DAY 

800 - 548-1993 


Here’s what experts say about 
Northgate 386 systems . 

PC Magazine tested Northgates Elegance 
386/20, 25 and 33 against hundreds of 
others* Result: Editors 1 Choice awards 
for every Elegance 386 System 
Northgate makes* No other company 
can make this claim! 



EDITORS’ 

CHOICE 










NOVELL LABS 
AUTHORIZED 

TESTED and 
I APPROVED 

NetWare Compatible 




PowerMax 386/33 
Standard Configuration 

• 33 MHz Intel 80386 ™ 
Microprocessor 

• Maxtor 200Mb !5MS access 
hard drive 

• 4Mb of 32-bit DRAM on 
proprietary motherboard 
(expandable to 16Mb with optional 
32-bit memory card) 

• 64K SRAM read/write-back cache 
(optional 256K cache available) 

• High density 1.2Mb-5,25 and 

1.44Mb~3.25 " floppy drives. Also 
reads, writes and formats low 
density disks 

• Eight expansion card slots; one 
32-bit, six 16-bit and one 8-bit 

• 33 MHz 80387™ or 33 MHz 
Weitek 3167 numeric co-processor 
support 

• One parallel and two serial ports 

• 14 n NEC 3D multisync VGA 
color monitor w ith 1024x768 
resolution 

• 16-bit video controller w r ith 
512K memory 

• MS-DOS 4,01 and GW-BASIC 
software 

• On-line users guide to system and 
MS-DOS 4,01 

• 220 watt power supply 

• Elegance 7 drive-bay custom tower 
cabinet pictured (desktop style 
available) 

• Microsoft Windows 3.0 

• Genuine Microsoft Mouse 

• Exclusive OmniKeyi ULTRA 
keyboard; award winning PLUS 
model available 

• 1-year warranty on system parts 
and labor; 5 years on keyboard 

• FCC Class B certified 

• Unlimited, toll-free technical 
support—24 hours a day, 7 days 
a week 

• On-site deskside service available 
five days a week (to most 
locations) 



Computer Shopper* Best Buy” for the 
third straight year! Readers honored 
Northgate with two awards. 


InfoWorid tested 700 products in 1989, 
Conclusion: “Hie highest rated desktop 
computer of the year, this 33 MHz system 
is a terrific performer „ * 




P.O. Box 41000 Minneapolis, Minnesota 55441 
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One of the finest examples of Graphtec innovation is incorporated into our new 
TM111O/1210 series of thermal plotters* These plotters are unique thanks to the 
world's first single-substrate, large-format thermal head. The single head ensures 
a uniform, high-quality printout with superb 406 dpi (16 dots/mm) resolution. 

Hard copies can be made on three types of media: regular, thermal transfer and 
dear film. Also, RS-232C and Centronics interfaces come standard, as do GP-GL 
and HP-GL™ command sets. 


Our reputation precedes us! From 5 subsidiaries and 35 distributors in more 
than 40 countries worldwide, thousands of customers purchased more in 1989 
than ever before* And they were able to choose new products from an ever- 
expanding array of plotters, penless plotters, digitizers, recorders and supplies* 
The Graphtec reputation is one of building products that work well and last a 
long time. We earned that reputation the hard way, by delivering over 40 years 
of the best innovation, support, and after-sales service in the industry. 


TM1110 AX-siae Thermal Plotter 



GRAPHTEC 


GRAPHTEC CORPORATION Mita 43rd Mori Bldg. 13-16. Mita 3-chome f Minato-ku/Tokyo 108, Japan Tel: (03) 453-0511 Telex: 02422687 (GRAPH-J) 
U.S.A.: American Graphtec, Inc. Tel: (714)261-7568 (800)654-7568 Fax:(714)833-7568 Australia: Southern Graphtec Pty. Ltd Tel: (02) 748 4888 Fax:(02) 748-4882 
Europe: Graphtec Europe GmbH Tel: (040)511-5059 Telex:2165630 (GTEC D) United Kingdom: Graphtec (UK) Ltd. Tel:(0270)625-115 Fax:(0270)626-733 

■HP-GL M > lTidem»Jk the Hewlett-Packard Company. 
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FEATURE 


3-D Graphics, 
from Alpha 

TO Z-BUFFER 

Graphics workstations have memory that is dedicated to 
the special needs of rendering in three dimensions 

Ron M. Brinkmann 









f you want to see where personal computers are 
headed, take a look at workstations. Features 
that are now common in PCs (e.g*, windows, 
networking, and 32-bit CPUs) were considered 
part of the standard workstation package long 
before they began appearing in high-end microcomputers. 

The next major migration of technology from the worksta¬ 
tion to the PC will be the sophisticated general-purpose graph¬ 
ics hardware now found on the mid- to high-end workstations* 
For example, there will be a dramatic increase ^ in the size 
of frame buffers avail able for 
a PC, and in the use of spe¬ 
cialized graphics transform 
processors used for three-di¬ 
mensional rendering. But PC 
standards and support are 
lacking. 

3-D Needs 

Although the ability to quick¬ 
ly render 3-D solids is not a 
universal need, certain appli¬ 
cations benefit from it: in par¬ 
ticular, the design of mechan¬ 
ical parts and, in general, any 
sort of 3-D drafting. Design¬ 
ers become more efficient if 
they are able to quickly visu¬ 
alize their designs in three di¬ 
mensions, A fast 3-D render¬ 
ing system lets designers view 
their models from any direc¬ 
tion and distance, effectively 
“spinning” the object in 
space. If they wish to modify 
their models 1 attributes, such 
as color or lighting, the sys¬ 


tem can quickly display the new results. Even though this func¬ 
tionality is available on a limited basis for PCs, it is usually 
implemented using special-purpose hardware driven by spe¬ 
cialized, nonstandard graphics calls. This is in contrast to 
workstations, where most graphics subsystems use industry 
standards such as PHIGS or GKS. 

To assess the pieces needed for 3-D functionality, compare 
the architecture of a graphics workstation with that of a current 
PC with VGA display* When dealing with a 3-D model, you 
must first be able to convert the information about the object (in 

real-world coordinates) into 
the 2-D representation that 
will appear on the screen. In a 
system (workstation or PC) 
that has no specialized 3-D 
hardware, this conversion has 
to be done by the main CPU 
and, consequently, can be 
very time-eonsummg. 

A graphics workstation, on 
the other hand, usually con¬ 
tains a specialized floating¬ 
point processor, the trans¬ 
form engine (see figure 1). 
Tuned to convert images from 
3-D to 2-D, it will dramati¬ 
cally speed up the transfor¬ 
mation. Once converted, this 
display-specific information 
is then stored in the graphics 
subsystem's screen memory, 
the frame buffer. The video- 
conversion system continu¬ 
ously scans the frame buffer 
to determine which phosphors 
to light on the screen. 

continued 
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C++ / Views 


for Microsoft Windows 


An application development framework with the 
most complete C++ object class library for MS 
Windows development, 

A powerful object oriented development 
environment with the first* fully functional 
object class Browser for C++* 

A cost-effective and essential productivity tool 
for the next generation of software systems. 
Order today at the introductory price of $495,00 
(plus shipping). Conies with full source code 
for over 60 classes - NO Royalties. 

CNS* Inc, - Software Products 
7090 Shady Oak Rd„ Minneapolis, MN 55344 
6 ] 2-944-0170* Fax 612-94441923 



... providing and advancing 
object-orien ted m ethadology. 


Video Textbook Training • Video Textbook Training 


The Ultimate Training Solution 

• The UNIX Operating System, 

Utilities and Bourne Shell Programming 

• The UNIX Operating System, 

Utilities and C Shell Programming 

• The ANS C Programming Language and 
Libraries 

• Programming with QUICK C 

• Programming with TURBO C 

• Programming with INFORMIX/SQL 

• Programming with INFORMIX/4GL 

• Programming with ADA 

• Programming with C-scape 

In-depth training for people who will be developing 
software using what we teach. Each course consists of 10 
VHS video cassettes and includes a workbook. Exercises, 
solutions and examples available on floppy. 

The price of each course is an affordable $150 plus S/fL 
Floppy disks are $25. 

Video Textbook Training 

200 Lakeside Drive, Building A4 k - 
mSmd Morgantown* WV 26505 

(304) 2924)917 FAX (304) 296-4032 

UNIX is a registered trademark of AT47. INFORMIX/SQL and 4GL are registered trademarks 
of INFORMIX Software. Inc, QUrCK G is a r&gjst-efMi irademaik d! Microsoft Corporation 
TURBO C |sa registered trademark ot Borland Irfsrnstional O’scape Is a registered trade¬ 
mark of Oakland Group. Inc. 


Video Textbook Training * Video Tex (book Training 


3-D GRAPHICS* FROM ALPHA TO Z-BUFFER 


TYPICAL GRAPHICS WORKSTATION 


CPU 

System 

bus 

Transform . 

Frame _ 

Video 


engine 

buffer 

converter 


Graphics subsystem 


Figure 1: When dealing with a 3-D model, the system'$ main 
CPU passes the information about the object to the transform 
engine (in the graphics subsystem). This specialized floating¬ 
point processor converts the information into the 2-D screen 
image, which is stored in the frame buffer. The video 
converter reads the frame buffer to create video scan 
information. 


The design of the graphics processing pipeline varies from 
system to system. Given a fast-enough CPU in a multiprocessor 
configuration, the transforms can be done by the system's main 
processor instead of on an auxiliary specialized engine. Spe¬ 
cialized graphics-transform hardware is unlikely to ever be¬ 
come widely available on PCs—not enough applications require 
it. Also* as the speed of general-purpose CPUs increases, the 
need for special-purpose engines goes away. This is particular¬ 
ly true if (as in the workstation community) multiple-CPU 
machines become common. Unlike dedicated 3-D hardware* 
screen memory in the PC will continue to be more important. 

Screen Resolution 

A display's resolution is the number of addressable points, or 
pixels. Unlike VGA* which gives you 640 by 480 pixels—about 

continued 
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Figure 2: A graphical display with a single plane allows only 
monochrome images. Increasing the screen depth allows more 
colors, double-buffering for animation, z-buffering for 3-D 
rendering, alpha buffering for transparency, or antialiasing. 
The system shown here has 8 bits per pixel, which provides 2 s 
options (256 color choices), and a portion of nondisplayable 
(hidden) screen memory, which can be used for fast generation 
of bit-mapped text, texture mapping, and pattern tiling: 
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After centuries of practice, 
mankind perfects engineering 
calculations: MathCAD. 


SSXSS* 



Announcing MathCAD 2.5: 
The Dawn of a New Age. 

What rhc historians will call it, 
only time will tell* 

Perhaps the Century of Speed, or 
the Era of Ease, But whatever the 
name, this is the age of MathCAD 2,5, 
the only math package that looks 
and works the way you think. 


MathCAD 2.5 includes 3-D plotting, HPGL sketch 
import, and PostScript output. 


MathCAD is far and away the 
best-selling math package in the 
world. Because it lets you perform 
engineering and scientific calcula¬ 
tions in a way that's faster, more 
natural and less error-prone than 
the way you're doing them now- 
whether you're using a scratchpad, 
calculator, spreadsheet or program 
that you wrote yourself. 

And now there's MathCAD 2.5, 
a dramatically improved version 
that includes three-dimensional plot¬ 
ting, enhanced numerical analysis, 
PostScript* printer support, and 
HPGL file import from popular 
CAD programs like AutoCAD* 

And like before, MathCAD’s live 
document interface™ lets you enter 
equations anywhere on the screen, 
add text to support your work, and 
graph the results. Then print your 


MathCAD 

MithSoft, Inc. 20L Broadway, Cambridge MA 02139 


UNIX 
version now 
available. 


analysis in pre¬ 
sentation-quality 
documents. 

It has over 120 
commonly used 
functions built 
right in, for handling 
equations and formulas, as well as 
exponentials, differentials, cubic 
splines, FFTs and matrices. 

No matter what kind of math you 
do, MathCAD 2.5 has a solution 
for you. In feet, it's used by over 
90,000 engineers and scientists, 
including electrical, industrial, and 
mechanical engineers, physicists, 
biologists and economists. 

But don't take our word 
for it; just ask the experts. 

PC Magazine recently 
described MathCAD as 
“everything you have ever 
dreamed of in a mathemat¬ 
ical toolbox.” 

And for Macintosh* 
users, we present MathCAD, 
rewritten to take full advantage of 
the Macintosh interface. Entering 
operators and Greek letters into 
equations is pure simplicity! 

Look for MathCAD 2.5 at your 
local software dealer, or give us a 
call. For more information, a free 
demo disk, or upgrade information, 
dial 1-800-MATHCAD (in MA, 
617-577-1017). 

Available for IBM® compatibles 
and Macintosh computers. 

Call for UNIX platform availability. 

TM and ® signify manufacturer's trademark or 
manufacturer's registered trademark respectively. 


MAGAZINE 


EDI TOR'S 


CHOICE 


March 14, 
1989 issue 


Best of 
Best of ’87 


U.K.: Adept Scientific 0462-480055; France: ISE CEGOS1-46092768; Germany: Softline 07802-4036; Japan: CRC 03-665-9762; Finland: Zcnc* Qy 90-692 7677 PE 

#3 


Circle 155 on Reader Service Card 




























Circle 158 on Reader Service Card 


FEATURE 

3-D GRAPHICS, FROM ALPHA TO Z-BUFFER 


— PC Compatible- 

Single Board Computers 
for the OEM 

DR DOS® Now Available 


Quark®/PC + 


NEC V-40® Processor 
Video/LCD Controller 
8 or lO MHz Frequency 
Up to 768K Memory 




4" x 6" 


Quark®/PC II 


4" x 6" 


• 80386 SX based 

• EGA® Video/Color LCD 
Controller 

• SCSI Hard Disk Control 

• Floppy Disk Control 

• Up to 4 Mbytes Memory 

To order or enquire call us today. 
Megatel Computer Corporation 
(416) 245-2953 FAX (416) 245-6505 
125 Wendell Ave., Weston, Ontario M9N 3K9 


REPS: Italy 39 331 256 524 
W. Germany 49 6074 98031 
U.K. 44 959 71011 
Netherlands 31 838 541 301 
Australia 61 03 568 0988 
France 1 47 46 94 52 

trademarks Quark -f +K Manufacturing Ca 


Austria 43 222 587 6475 
Finland 358 0757 1711 
Sweden 46 4097 1090 
Norway 47 986 9970 
Denmark 45 244 0488 


DWDOS - Digital Research Ltd. EGA - IBM Corp V-40 - NEC Corp 


megatel 



300,000 pixels of resolution—most high-end graphics worksta¬ 
tions offer at least a million pixels, typically 1280 horizontal by 
1024 vertical. Display systems with resolution that is higher 
than VGA are available for PCs (e.g., Super VGA and TIGA), 
but they are expensive and lack a standard. Consequently, there 
are few applications that take advantage of these ultra-high-end 
PC display systems. 

Graphics workstations not only have higher resolution, but 
often also have nondisplayable banks of screen memory, or hid¬ 
den memory. This gives you a sort of display memory scratch¬ 
pad to help with such things as fast generation of bit-mapped 
text, texture mapping, and pattern tiling. These effects rely on 
block memory transfers, which are much quicker when going 
from one section of screen memory to another (rather than from 
main memory to screen memory). Not only is screen memory 
itself faster than main memory, but there is no need to convert 
from the bit layout used in main memory to the bit layout of 
screen memory. 

Larger banks of hidden memory are becoming more com¬ 
mon, and, in fact, some systems let you interactively change 
which portion of screen memory is visible. This is of particular 
interest to users who deal with very large bit maps, since they 
can scroll through an image larger than the system’s display res¬ 
olution by merely respecifying which portion of screen mem¬ 
ory is to be displayed. 

Screen Depth 

A less familiar term, screen depth , refers to the number of bits 
of information that a pixel contains. A common way of denoting 
a screen’s depth is by specifying the number of planes avail¬ 
able. Thus, a system with 8 bits per pixel is an 8-plane system. 
The use of multiple-plane systems in workstations has grown in 
the last few years. There are several systems with dozens of bits 
per pixel (see figure 2). 

The most common reason to increase screen depth is to 
broaden the palette of colors available. A single bit per pixel can 
specify only whether a point is on (white) or off (black). Eight 
bits per pixel gives you 2 8 options, or 256 colors. Such a config¬ 
uration is usually called pseudocolor , due to the fact that the 
eye can easily distinguish differences between adjacent colors 
in the palette. Twenty-four planes is the point at which there are 
enough colors to accurately represent the full visual range. 
Such a system is known as a true-color system and can produce 
over 16 million color variations. 

Frame buffers are not always fixed into a certain configura¬ 
tion or layout. Often you can trade higher resolution for a deep¬ 
er palette. A 640- by 480-pixel by 24-plane frame buffer con¬ 
tains the same amount of memory as one laid out as 1024 by 
900 pixels by 8 planes. A number of graphics cards can run in 
more than one mode. Anything beyond 24 planes on a PC is 
rare. Once again, there is no PC industry standard for this op¬ 
tion, and only a few software packages can take advantage of 
these products. 

Double Buffering 

The next technique that requires additional screen memory is 
usually referred to as double buffering. This is used for 
smoothly animating a rapidly changing image. Even with a 
simple model and fast hardware, continuously redrawing the 
object can result in a noticeable flicker. The flicker is caused by 
the need to clear the display before the system begins drawing 
the object in its next position. To eliminate this, double buffer¬ 
ing lets the system draw an image in an undisplayed portion of 
screen memory and then flip the primary image buffer and this 

continued 
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It’s New. . .It Installs Itself. . .It’s Programmable. . .It’s 
User-Friendly. . .And It’s Portable! The All-New GP- 9 
Sonic Digitizer From Science Accessories. 

It’s The Professional’s Choice. 


From radiology to CAD/CAM, sonic 
digitizing technology saves time and ex¬ 
pense in thousands of applications. And 
the sound technology of Science Acces¬ 
sories is behind the most powerful 
digitizer available today. 

The GP-9 is versatile, handling an active 
area up to 36" X 48" with precision and 
ease. What's more, this digitizer is port¬ 
able, so you can use its capabilities 
wherever they are needed. . .at the draft¬ 
ing table, light table, on site or in the 
field. 

GP-9; the first digitizer that is universal¬ 
ly compatible with any software that 
supports any digitizer. Why?. . .because 
the GP-9 is the only digitizer that has 
user-programmable output. 

Its standard 32 function template can be 
used to direct software functions. Use 


them to increase processing speed and 
enhance user interaction. 

With all this power and flexibility, you’d 
probably guess that the GP-9 is a bear 
to install. . .but it’s a snap! The one- 
piece unit pops out of its packaging 
ready to plug in and start working. It’s 
that simple. . .the GP-9 is even self¬ 
calibrating to ensure precision 
performance. 

You Can’t Afford Not Tb 
Digitize With The GP-9. 

SCIENCE 
ACCESSORIES 
CORPORATION 


200 Watson Boulevard P.Q. Box 587 
Stratford, CT 06497 

{203) 336-9978 FAX (203) 381-9270 Telex 964300 
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3-D GRAPHICS, FROM ALPHA TO Z-BUFFER 


secondary image buffer to immediately redisplay the object in 
its new position. 

In effect, this technique is really respecifying a certain 
number of planes (the secondary image buffer) as hidden mem¬ 
ory and then flipping the two buffers so that the primary image 
buffer is undisplayed, or hidden. If you are dealing with pseu¬ 
docolor images, then you need two 8-plane memory blocks, or 
a total of 16 planes, to accomplish this. If you wish to double¬ 
buffer true-color images, then a total of 48 planes is necessary. 
Only when the secondary drawing is completed do you inform 
the video system to change its scanning range, and thus the next 
frame is already drawn when needed. Note that this does not 
allow you to draw the frames any faster, it just produces a much 
more realistic feeling of motion. While it is theoretically possi¬ 
ble to generate double-buffered, pseudocolored images on a 
PC, there is very little software support for this. 

Z-Buffering 

To understand z-buffering (also known by the more descrip¬ 
tive, less convenient term “the depth-conditional replace-pixel 
algorithm”), you must first look briefly at how graphics work¬ 
stations usually model 3-D objects. 

An object is modeled as a collection of adjacent polygons, 
which appears as a solid. Even smoothly curved surfaces (e.g., 
spheres) will actually be internally represented by some sort of 
polyhedron. The smaller a curved surface is subdivided, the 
smoother it will appear. (After determining other factors, the 
rendering program will use specialized lighting and shading 
techniques to eliminate the faceted look.) At this point, no at¬ 


tempt is made to determine which pixels or polygons are visual¬ 
ly obscured by others. 

The transform engine translates the model's 3-D coordinate 
system into 2-D screen coordinates, but each pixel has a depth 
(or z-value) associated with it, along with its x r y coordinate and 
color value. The result is a list of overlapping 2-D polygons that 
are in the theoretical plane of the video screen. The list needs to 
be sorted by depth. Graphics workstations designed for solid 
modeling, such as the Apollo DN 4500DVS, the HP 9000 
Series 835 TurboSRX, and the Silicon Graphics Personal Iris 
(see “Personal Iris: The Dream Maker” on page 174) have spe¬ 
cial hardware for this work, A system that has no hardware 
must sort this list as part of the application program; only then 
can the polygons be drawn in a sequence that ensures that a 
distant polygon is not drawn over a nearer polygon. There are 
several algorithms for this sort, but for a model with a large 
number of polygons, the technique is very time-consuming. A 
much simpler method is to retain the z-value of each pixel as it 
is drawn and place it in a specialized memory position, known 
as the z-buffer . 

Removal of Hidden Surfaces 

Having a polygon list is the preliminary stage to removing hid¬ 
den surfaces. The solid-modeling software progresses through 
the list of 2-D polygons, processing each pixel of the corre¬ 
sponding image. If the pixel's z-value is greater than the exist¬ 
ing z-vaiue, then it is behind the existing pixel (relative to the 
person sitting at the workstation) and consequently does not 
need to be displayed. If, however, its z-value indicates that it is 
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in front of the existing pixel, then it becomes the displayed 
pixel. The result is that the displayed pixel becomes the color of 
the pixel just evaluated, and the display's 2 -value reflects the 
new depth. Objects then appear in the order in which the Ten¬ 
derer processes the display list. The end result is an image that 
is visually consistent with the original model. 

Just how much extra screen memory do you need to properly 
represent these depth values? Eight bits per pixel of z-buffer 
allows for 256 depth values. For simple models, this may be 
enough. It would be impractical to represent every possible 
depth that an object could have, so first you need to place limits 
on the largest and smallest z-values you will deal with. If the 3- 
D object you are dealing with is, for instance, about 5 centime¬ 
ters square, then you're probably safe in limiting the range of 
depth values to a 10-cm range. Eight bits of z-buffer lets you 
divide this into 256 values, or increments of about a third of a 
millimeter. Rounding errors may produce a few incorrectly 
drawn pixels, but for most situations, the representation will be 
accurate. 

Current high-end graphics workstations offer much larger z- 
buffers—up to 32 bits—effectively allowing you to deal with 
over 4 billion different depth gradations. There are times when 
such precision is needed. 

A common misconception is that a model of a larger space, 
say one that is 50 meters square, would need a larger z-buffer. 
This is not necessarily the case, particularly if everything in 
the model is on a larger scale. The difficulties arise when you 
need to deal with models that have both small and large varia¬ 
tions in their depth values. 


Consider a model that consists of two small objects con¬ 
nected by a 50-meter cylinder. Assuming that you need at least 
x h mm of depth resolution to accurately portray the small ob¬ 
jects, you must now divide a distance of at least 50 meters into 
such increments. This means over 100,000 different z-values, 
or at least a 17-bit z-buffer. When you consider some of today's 
larger models (e.g., a space station that has components rang¬ 
ing from small bolts to huge solar collectors), deep z-buffers 
become increasingly important. Fortunately, you don’t need to 
have twice as much z-buffering when you wish to double-buffer 
an image. Once an image is drawn in one of the buffers, the z- 
buffer memory can immediately be cleared and used by the 
secondary buffer. 

Alpha Buffering 

Just as a z-buffer provides a way to keep track of pixel depth 
values, alpha buffering is a method used to assign a transpar¬ 
ency value to a pixel. This is also known as blending , The 256 
transparency options from 8 bits of alpha buffering is generally 
more than sufficient. An alpha value of 255 would indicate that 
the object is nontransparent, or opaque. It is assumed that a 
pixel that is closer to die viewer will completely wipe out any 
pixels behind it. 

However, consider an alpha value of 200. The pixel is now 
about 22 percent transparent, meaning the new pixel to be 
drawn obtains 78 percent of its color from the nearer (smaller z- 
value) pixel and 22 percent from the existing pixel. Obviously, 
an object that is 100 percent transparent need not be drawn. 

continued 
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Figure 3: A frame buffer can have many bit planes and require a vast amount of memory. This configuration has a total of 96 bit 
planes. Assuming a screen resolution of 1280 by 1024 pixels, this represents 125,829,120 bits, or nearly 16 million bytes. 


Alpha buffering is not really an accurate method of model¬ 
ing translucent substances. No attempt is made to deal with re¬ 
flection or refraction. A lens-shaped object with a high trans¬ 
parency value will exhibit no magnifying-glass properties; for 
that you need optical ray tracing. The alpha buffer technique’s 
usefulness lies in its ability to show the interior of a solid object 
without losing much information about the exterior. 

Alternatively, the graphics system can use the alpha buffer to 
keep lines or polygon edges from looking jagged by simulating 
the display of partially filled pixels. The technique is called 
antialiasing. With it, a pixel that is slightly obscured is as¬ 
signed a color value that is based on both the new polygon and 
the original background. In effect, antialiasing retains the sub¬ 
pixel information and uses it to give an alpha value to the edge 
pixel. The result is a more gradual transition from the fore¬ 
ground to the background object, eliminating the jagged and 
rough appearance of lines and edges. (See “Smooth Views,” 
May BYTE.) 

Overlay Planes 

Every time the graphics system scans the video memory to pro¬ 
duce the current image, it finishes with the overlay plane’s in¬ 
formation. Consequently, the overlay plane takes precedence 
over whatever is in the rest of the screen memory. Overlay 
planes are really nothing more than additional planes of screen 
memory, except that pixels with a color value of 0 are not 
drawn. Overlay planes are typically used to keep track of either 
cursor position or text. This is important, because overlay 
planes can be modified without destroying the information 
about the primary image on the screen. 

Consider the case of a cursor. Without an overlay plane, 
every time you move the cursor over an existing screen image 
the system would have to modify the bits that the cursor crosses 
over and then restore them to their original state. This can 
prove expensive in terms of system performance. Instead, the 
system uses an overlay plane to keep track of the cursor’s posi¬ 
tion. In many ways, the overlay plane can be thought of as a 
transparent layer that contains only the cursor’s image. The 
same rules apply for overlay planes in terms of color palette. If 
you wish to have cursors or text with more than two colors, ad¬ 
ditional bits are needed. Four overlay planes allow for 16 dif¬ 
ferent text colors, which is usually sufficient. While not nearly 
as common, some systems might also feature underlay planes, 
which are primarily useful for background images. 


Control Planes 

The graphics system can also have bit planes to keep track of 
things like window relationships. (A workstation without win¬ 
dowing is considered unusable by today’s standards.) Often, 
screen memory needs to be configured differently for the vari¬ 
ety of uses of the different windows. One window may need 
only line-drawing functions, another the full gambit of 3-D 
controls, a third only monochrome text. A system with only 30 
planes or so should be able to display a true-color image in one 
window while animating a 12-bit pseudocolor image using dou¬ 
ble buffering in another window; both combinations use the 
same number of bit planes. 

The system may need to use additional bit planes to flag the 
pixels of certain window types so it can properly deal with 
them. Memory bit planes for these bookkeeping functions are 
known as control planes. 

Growth Trend 

As you can see in figure 3, you may need a system with an ex¬ 
tremely large frame buffer. The example, assuming a resolu¬ 
tion of 1280 by 1024 pixels, has nearly 16 million bytes of 
screen memory. 

Some of the techniques discussed, particularly z-buffering 
and alpha buffering, are specifically used for 3-D rendering. 
Others are applied to nearly all applications. Keep in mind that 
bandwidth is critical throughout the graphics pipeline. Each 
piece of the pipelined drawing process is of little or no value 
unless the other pieces can keep pace. 

As new techniques develop, and with the continuing drop in 
memory prices, all computers capable of graphics will likely be 
built with increasingly larger frame buffers. 

Without a doubt, you will see the resolution of PCs continue 
to grow. Very few applications would not benefit from a denser, 
clearer display, and there are really only two things slowing 
market acceptance: the cost and the lack of a well-defined stan¬ 
dard. The cost of memory (video and otherwise) continues to 
drop, as does (although a bit more slowly) the cost of high-reso- 
lution monitors. The migration of resolution-independent dis¬ 
play protocols to the PC platform will take care of the other 
problem. ■ 


Ron M. Brinkmann is a technical consultant with Hewlett-Pack¬ 
ard* s Apollo Systems Division in Rolling Meadows, Illinois. He 
can be reached on BIX c/o “editors. ” 
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Announcing the fastest new 
$99 way to deal with notes, 
ideas, lists, plans, projects ... 



Surprisingly, 
there is a whole 
new world of uses 
for your computer! You can use 
your computer to deal with all the 
countless bits of "random" information 
you handle every day: plans, notes, lists, 
actions, contacts, ideas, and much more. 
INFO SELECT™ will not only give you 
instant access to this important information 
... it will help you make better decisions and 
see important new relationships. Try 
INFO SELECT risk-free and discover a 
whole new dimension of computing. 

Photographic memory 

INFO SELECT is like having a 
'photographic memory 1 that gives you 
perfect superfast recall of up to 64,000 
items of information, 

[NFQ SELECT is even better than a 
personal secretary. You can 
ask for information and get the 
answer — faster than a 
secretary could walk into your 
office! 

INFO SELECT is 
versatile. You can: track 
things to do; edit electronic 
mail; and plan a project or 
event - quickly and easily. You 
can even build a sophisticated 
"knowledge 11 base - or an unstructured data 
base - without programming. 

When Harry calls you on the phone, 
you'll display the six windows on Harry 
before he finishes his first sentence! No 



INTO SELFJCT it easy to use - yet 
powerful. 


more embarrassing 
pauses or 

scrambling for 
information, 

INFO SELECT also 
includes the world's first 
"3-D" wordprocesson You'll be amazed 
how it works. 

Instead of one window or ten, 
imagine up to 64,000! The uses are 
endless. If you can "type" it - you can 
"INFO SELECT’ it. 

Were you bom with a memory 
situated squarely on the tip of your tongue? 
Do you forget things like which day you 
placed an order or important numbers? If 
you are forgetful you need INFO SELECT - 
the software that remembeni almost 
everything for you. 

Better than a PIM 

INFO SELECT is 
better than a desktop 
organizer and belter than a 
Personal Information 
Manager (PIM), For 
example. Sidekick can't show 
the multi-views of Agenda. 

Agenda takes weeks to I earn 
and can’t add one plus one. Grandview can 
show an outline of the features of Sidekick 
but can't dial a phone number! INFO 
SELECT combines many of the benefits of 
all these types of software and then goes 
even further. It costs less too! 


Because INFO SELECT is memory 
resident (if you choose) you 
can quickly jump in from other 
pp programs. 

Award winning 
TORNADO 

INFO SELECT is based 
on the pioneering 
TORNADO™ software PC 
World called "Excellent, 
Excellent, Excellent, Excellent" and PC 
Magazine awarded Editor's Choice - twice. 

Best of all, INFO SELECT is easy to 
learn. You'll know the basics in 15 minutes. 

INFO SELECT has an introductory 
price of just $99.95! You can even try it 
risk-free with a 30-day money back 
guarantee. But hurry - this is a limited time 
offer. 

Doesn’t it make sense to gel the 
software package that can open up a whole 
new world of important uses for your 
computer? 

For the name of your nearest dealer or 
to order direct, call today toll-free 

(800)342-5930 and get ready for a 

new dimension of computing. 


Info Select 



Micro Logic 

FOB 70 * Dept A602 
100 Second St. * Hackensack. NJ 07602 
Call toD-free: (800} 342-5930 f (201) 342-6518 


BASIC OPERATION: You wilt sec several windows of different sizes side-by-side on your screen, info Select windows can hold; notes, plans, lists, facts. Letters, contacts, and modi more. You can; open a 
new window, type into it, and shape it; edit m existing window; resize, remove, or prim a window; browse through windows with the arrow key* search for a group of windows related by a word or phrase; 
hot-key between INFO SELECT and a wordprooessar or spreadsheet; and much more, EASY POWERFUL FEATURES : five ways to see overviews; hypertext; fast sort; tine drawing: date tickler; dialer; 
searching by text or ilale ranges; add columns of numbers; 3-D wordprocessing; support of some commands of popular word processor; can store data in EM5; template or free-form windows; import and export 
Tiles, screens, and databases; move, join, and duplicate windows; efficient on portables; stand alone or memory-resident; puEI-across menus; and much more. Data is structured in multiple stacks of intelligent text 
windows; uses a unique easy powerful system of parallel text processing and progressive resolution searching without keywords. Version available with LAN file locking and sharing. 5PE,CIFI CATI QN S 
tnfobases up to 10 megabytes; text searches up to 70flk b&ec: up to 32 r OOOcharacienj per window; up m 64,000 windows per jnfobase; lakes juxi 7K in swap mode; for the IBM PC7XT/AT/PS2 and true compatibles; 
not copy protected, MAIL ORDERS : Send name, address, phone number, and payment by check. Visa, or MC to address shown. Please include $3.50 shipping ($10 outside continental USA). 30day money 
back guarantee, INTO SELECT includes everything in Tornado and much more. Call today for our special limited lime trade-up offer. EUROPEAN CUSTOMERS; Contact Atlaniex 

U,S,A. (203) 655-6980. TRADEMARKS : Trademark (owner): Tbmado and Info Select (Micro Logic). Agenda (Lotus Development), Sidekick (Borland International) h Grandview (Symantec), IBM PC, XT t 
AT, PS/2 (IBM). © 1990 Micro Logie Carp. U S A, 






















■ BIX opens Telecomm Exchange. 

Let your fingers do the walking and 
your hardware do the talking. Edited 
by Steve Satchell, this newest BIX 
Exchange is the place to call for insight, 
information, and advice on every aspect 
of computer-telecommunication. Our 
July dialog will begin with such topics 
as FAX, the future impact of ISDN, the 
drawbacks of the new telephone Caller 
ID capability, BITNET/USENET access 
from microcomputers that aren’t run¬ 
ning Unix, how to get the most out of 
your terminal emulator program on 
your IBM PC or Mac, and the use of 
Tymnet and BIX. 


The Telecomm.ex will feature these 


conferences: 


bbs 

conferencing 

networks 
packet, nets 

protocols 

sysops 

telecomm- 

pgms 

telecom.tech 


Dial-up BBSes 
Computerized tele¬ 
conferencing 
Information networks 
Packet-switching 
networks 

Small-computer com¬ 
munications protocols 
For BBS sysops only 
Telecommunications 
programs 

New telecommuni¬ 
cations technology 


BIX Conference News and 


Special Events 


■ Explore the world of exotic 
adaptive microcomputing systems 

such as voice synthesis, optical charac¬ 
ter recognition, Braille desktop pub¬ 
lishing. word predictors—in the Handi¬ 
capped Conference, (join handicapped) 


■ Professional ethics should be of 
specific interest to anyone concerned 
about his or her rights and responsibili¬ 
ties as a computer user. With the press 
likely to focus on the misbehavior of a 
notorious few computer users, it’s 
extremely important that we define 
what constitutes proper computer 
conduct before someone else defines 



it for us. (join philosophy) 


ibm.utils 
ibm. repair- 
shop 

ibm.new- 

prods 

ibm .exchange 

ibm. listings 
ibm .other 

microsoft 


Utility software 
Garage and Tune-up 
Shop 

New products for IBM 
computers 
IBM Exchange 
clearinghouse 
Index to IBM files 
Applications, printers, 
modems, etc. 

Products from 
Microsoft 


■ Mac Exchange 

mac.apple 


mac.business 

mac.desktop 

mac.external 


The word from 
Cupertino 
Macs in the office 
Publishing with a Mac 
Information from all 


■ Just because your computer 

mac. hack 

over 

Technical info about all 

doesn’t have a fancy name on it 


aspects of the Mac 

doesn’t mean you love it any less. Or 

mac. news 

Up-to-the-minute 

information 

that you have any fewer problems with 

it. If you’re one of the many BIXen 

mac. novice 
mac. products 

For beginners 

Listings of new hard¬ 
ware and software 

who uses a less popular brand of com¬ 
puter, our Other Brands Conference 

mac.sandbox 

For off-hours fun 

can provide you with the support 

■ Writers’ Exchange 

you’ve always wanted. Discuss every¬ 

desktop.pub 

Using microcomputers 
for publishing 

thing from the earliest of micros to 

journalism 

Reporting and writing 

the cutting edge of CPUs, (join other. 

journalism.- 

Interaction for working 

pro 

press only 

brands) 

marketing 

High Tech PR 

new.writers 

Getting started in the 
writing business 

Meanwhile, back at the other 

poetry, pros 

Writing both types of 
English 

BIX Exchanges... 

sf 

For Science Fiction, Star 

■ Amiga Exchange 

sfwa 

Trek, and fantasy fans 
The Science Fiction 

amiga.user Exchange ideas, solve 


Writers of America 

problems, compare 

tech, news 

Discuss news 

notes 

word, pro¬ 

Word-processing 

amiga.sw Amiga programming 

cessor 

programs 

and developer issues 

write, fiction 

On writing fiction 

amiga.hw Amiga hardware 

writers 

Writers hang out 

design, use, and 

writers, pros 

For pros only 

hookup 

writers.talk 

Insights and conver¬ 

amiga.arts Artistry using the Amiga 


sation from profes¬ 

amiga.int Developing for the 


sional writers 

international Amiga 



amiga.special Special guests and 

■ To jerry Exchange 

events 



amiga.dev Commodore’s confer¬ 

tojerry 

Jerry Pournelle 

ence for developers 

technology 

Fusion, space, elec¬ 
tronics 

■ IBM Exchange 

sciences 

Science 

space 

Space exploration and 

ibm.pc The venerable PC 


habitation 

ibm .at The AT series and 

contact 

Science meets science 

workalikes 


fiction 

ibm.ps The PS/2 series 

disasters 

Natural and man-made 

ibm.os2 OS/2 operating system 


disasters 

ibm.dos PC/DOS & MS/DOS 

education 

Computers in 

ibm.os.386 Alternative 386 


American classrooms 

operating systems 

mathematics 

High-level mathematics 






■ Imagine a setting in which com¬ 
munal wisdom is on tap. A place that 
has the fit and feel of a small, friendly 
town, yet the sophistication and 
resources of a global community. 
One which you can visit electroni¬ 
cally—to increase your knowledge 
of computers and their applications, 
hone your skills, share insights with 
thousands of other computer pros, 
and have fun. Such a community 
would be called BIX. 

Subscribe to BIX, the flat-fee, 
on-line information service. 

BIX is your access to industry news. 
And to many special interest Ex¬ 
changes—such as our Amiga, IBM, 
Mac, Writers', and Interactive Games 
Exchanges—which include thousands 
of free, downloadable programs. All 
for just S39 per quarter.* 

Subscribe via your computer... 

Set your program for full duplex, 7 
bits, even parity, I stop bit. Call BIX 
on our registration-only number: 800- 
225-4129. In MA: call 617-861-9767. 
International: call NU1310690157800. 
Then hit the return key, and respond: 

Prompt: You Enter: 

login bix 

Name? bix.ville 

You may buy off-peak access via 

Tymnet at $20 per month or $3 per 

hour, or you may buy peak access at 

$6 per hour.* * 

‘Based on a S156 annual fee, billed quarterly. 
Telecommunications charges are extra. 
You may cancel at any time without future 
charges. 

“Available only in contiguous 48 states. 
Tymnet rates subject to change. 

800-227-2983 • In NH 603-924-7681 

BIX 




The Cream. The Crop. 




There are plenty of places to get information in this 
industry. Too many. But if you want the best quality 
information, there's only one that rises to the top: 
BYTE WEEK. 

BYTE WEEK is a weekly newsletter from the same 
professionals who produce BYTE Magazine. Each 
week, the most important news and information 
from the previous week is presented in a readable 
and concise manner. BYTE WEEK offers you what no 
other publication can: timely news on the rapidly- 
evolving computer industry as it happens with the 
interpretation and evaluation that only BYTE's 
experienced editorial staff can provide. 


Clip Coupon Here 

Xr- 


Subscribe now and take advantage of a special 
subscription rate of $395 ($495 outside the U.S. and 
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HANDS ON 

UNDER THE HOOD ■ Howard Eglowstein 


Reach Out and 
Touch Your Data 



Left: Perhaps the best-known hand-tracking device, the VPL DataGlove relies on 
fiber optics to track finger motions. Center : The Dexterous Hand Master from Exos 
uses an intricate exoskeleton * made of lightweight aluminum, that fits over the back 
of the hand. Right: Mattel’s Power Glove shares a common heritage with VPL's 
DataGlove, but it was designed for the home video market. As such , it’s a lot less 
expensive and a lot more rugged , Nevertheless , you can easily adapt it to work with 
a PC-compatible computer. 


Three commercial 
hand trackers sense 
your every move 

M ake a fist and shake i! at your 
computer screen. Nothing 
happens? That's because 
you're not wearing a hand* 
tracking device. Although keyboards 
and mice convert hand movements into 
data, they can't capture the sweeping 
gestures and subtle articulation of a hand 
moving in space. 

Three commercial products purport to 
do just that: VPL Research’s DataGlove, 
Exos’s Dexterous Hand Master, and 
MatteFs Power Glove* When you wear 
one of these devices, it measures how 
much your fingers are flexed. A control* 
ling computer, sampling the instru¬ 
ment's sensors at a rapid clip, can figure 
out the shape of your hand* Add a way to 
locate the hand in space, and you’ve got 
hand tracking. Imagine literally grab¬ 
bing a dBASE record or rotating an Auto¬ 
CAD model with a twist of your wrist. 
There is a world of possibilities; see 
“Telltale Gestures” on page 237 for 
more applications now in development. 

It’s Not Polite to Point 

Each product discussed here uses its own 
method to track the fingers. Two of them 
use magnetic field interference to track 
hand motion, and one uses ultrasound 
triangulation. 

VPL’s DataGlove, perhaps the best- 
known hand-tracking device, relies on 
fiber optics. When you bend a fiber-optic 
cable, the light dims in proportion to the 
amount of flex. The DataGlove uses 
loops of fiber-optic strands that run up 
the back of your hand. A part of each 
loop, which is fixed over the knuckle and 
first joint of each finger, forms a sensor 
(see figure 1), 

One end of the fiber loop connects to a 


constant light source, the other to a sensi¬ 
tive photo detector. A microprocessor 
scans through each of the 10 detectors in 
turn and takes a light reading. As the 
light intensity diminishes, the processor 
records more bend. 

After the whole hand has been read, 
the real fun begins. Calculating the 
angle of each joint requires knowing a lot 
about the physical nature of the hand and 
the makeup of the optical sensors. The 
microprocessor in the DataGlove con¬ 
troller takes care of managing that model 
and performing the needed computa¬ 
tions. 

Precise measurements require that the 
fibers line up properly over the joint. The 
DataGlove relies on a snug-fitting Lycra 
glove that fits, well, like a glove. The 
fibers, sewn onto the back of each finger, 
collect at the base of the glove on the back 
of the hand, as shown in photo 1. A sepa¬ 
rate unit, the size of a pocket calculator, 
houses the light source and sensors. A 
computer interface manages the scan¬ 
ning of the sensors and the communica¬ 


tions with the host computer. The Data¬ 
Glove uses a standard RS-232C serial 
port, which makes it compatible with 
most computers. 

Somewhere, My Glove 
Now the computer can tell what the fin¬ 
gers are doing. The next thing it needs to 
know is the position of the hand relative 
to a fixed point, VPL has incorporated 
the Polhemus Navigation Sciences’ 
3Space Tracker into the DataGlove. The 
Tracker measures magnetic interference 
in three dimensions. Users of Exos’s 
Dexterous Hand Master typically employ 
the Tracker, too. 

Any coil charged with an electrical 
current generates an electromagnetic 
field. The field is strong in the direction 
of the coil’s radius, and it is relatively 
weak in the perpendicular direction. 
Similarly, a magnetic field passing 
through a coil of wire generates an elec¬ 
tric current proportional to the field’s 
strength. 

continued 
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TWO OF THE DATAGLOVE'S SENSORS 



Figure 1: The Data Glove *s sensors are glued to the glove, arranged directly 
over each joint : Loose fibers connect each sensor to a light source/receiver pair 
for measurement, 


The Tracker uses a transmitter with 
three coils of wire, each perpendicular to 
the other two. A similar receiver has the 
same arrangement (see figure 2)* The 
Tracker's controller pulses each of the 
transmitter's coils in turn and reads the 
current generated in each of the three re¬ 
ceiving coils* for a total of nine readings. 
Determining the receiver's orientation 
and distance from the transmitter re¬ 
quires plenty of math—more than you'll 
need to do your taxes. 

Knowing that the strongest readings 
come from coils that lie on the same 
plane as the transmitter, the micropro¬ 
cessor can determine the orientation of 
the receiver in space (relative to the 
transmitter), as well as the distance in x T 
y, and z directions. The system works 
amazingly well. It can determine the rel¬ 
ative positioning to the nearest tenth of 
an inch and to within half a degree, any¬ 
where within a 3-foot radius. 

The receiver is a small, lightweight 
plastic cube, about the size of a sugar 
cube, that mounts on the back of your 
wrist. The transmitter, a slightly iai^er 
cube, rests near the DataGlove wearer on 
a stationary stand. Both the receiver and 
the transmitter connect to a control unit 
that handles the pulsing and sensing; the 
control unit connects to the host com¬ 
puter by way of a standard serial or par¬ 
allel interface. 



Figure 2: Designed to report the relative location of the user *s hand in space, the 
Polhemus 3Space Tracker consists of a small cube mounted on the hand, and a 
slightly larger transmitter that rests on a stationary stand nearby . The cutaway views 
show the three perpendicular coils in both the transmitter and the receiver. 


Double-Jointed 

The DataGlove emphasizes comfort with 
a good degree of precision. However, 
unless you are an alien from the planet 
Zambodia, your fingers have three 
joints, not two. Exos's Dexterous Hand 
Master (see photo 2) delivers precise 
measurements at the expense of form. 

The Hand Master uses an intricate 
exoskeleton that fits over the back of your 
hand. Velcro bands and finger pads at¬ 
tach this framework to the midpoint of 
each finger segment, and a hinged joint 
connects each of the finger pads. Figure 
3 shows the arrangement of the joints. 
Make no mistake—this thing looks bi¬ 
zarre; it's not really a glove at all. But 
it’s considerably more comfortable than 
it looks. 

The skeleton is made of lightweight 
aluminum. Each of the joints contains a 
small magnet and a Hall-effect sensor to 
measure the bending angle. The sensor, 
built into the hinge assembly, responds 
with a voltage that is proportional to the 
strength of a nearby magnetic field. A 
small magnet bound to the sensor moves 
closer to or farther from it as the joint 
bends. The Hand Master connects to any 
standard AT-bus (Industry Standard Ar- 


284 BYTE - JULY 1990 


































HANDS ON 
UNDER THE HOOD 



Figure 3: The Hand Master consists of an exoskeletal arrangement of sensors. 
The sensors are held over each finger joint by lightweight pads and Velcro straps. 
Each sensor houses both a Hall-effect magnetic pickup and a magnet. 


chitecture) PC compatible through a cus¬ 
tom data-acquisition board. The PC soft¬ 
ware reads the voltage from each of the 
sensors in turn to measure the position of 
the fingers. 

Thumb Fun 

Oops—I almost forgot about the side-to- 
side motion. Happily, Exos didn’t. Fin¬ 
gers can do more than go up and down; 
they go left and right, too, especially the 
thumb. Extra sensors on the Hand Mas¬ 
ter take care of the left and right motions, 
while allowing for measuring the full 
range of thumb motion. 

Like the DataGlove, the Hand Master 
can’t detect the position of the entire 
hand. Hand Master applications typical¬ 
ly use the same Polhemus Tracker that 



Power Glove is a 
completely different 
animal than 
the DataGlove, yet 
the two share 
a common heritage. 


DataGlove applications use. 

Clearly, the Hand Master uses a dif¬ 
ferent approach to hand sensing than the 
DataGlove does. However, both cost as 
much as a new car. The DataGlove in its 
standard configuration will set you back 
about $8800. If you prefer the added pre¬ 
cision of the Hand Master, plan on hand¬ 
ing over $15,000. But if you need that 
level of precision and reliability, both are 
cheap at the price. 

The same can be said of computers. 
Not everyone needs megabytes of mem¬ 
ory and a hard disk drive, as the home 
video game manufacturers have known 
for years. Case in point: that Nintendo 
Entertainment System you bought for 
your kids. Did you know it has the same 
processor that the Apple II uses? Did you 
know that Mattel makes a hand-sensing 
glove for the Nintendo? One that you can 
buy for about $100? 

Mattel’s Power Glove is a completely 
different animal than the DataGlove, yet 
the two share a common heritage. The 


Power Glove’s basic design derives from 
the DataGlove 1 s, with a few obvious 
modifications for the home video mar¬ 
ket. Most notably, it’s a lot more rugged 
(see photo 3). 

Glove at First Sight 

The optical fibers on the DataGlove are 
fully exposed, glued to a lightweight Ly¬ 
cra glove. Not only is that construction 
expensive, but video-gaming kids would 
destroy the thing in 10 seconds flat, Mat¬ 
tel replaced the delicate fibers with a flat 
plastic strain gauge. 

The strain gauge has a convoluted his¬ 
tory. In the early 1980s, engineers devel¬ 
oping the Koala touchpad needed a 
tough, flexible plastic with a constant re¬ 
sistive surface. During development, 
there were a number of rejects—one of 
which changed resistance as it was bent. 
That material, which is now manufac¬ 
tured by Amtec, forms the basis of the 
sensor technology that the Power Glove 
uses in its fingers. 

The sensors are 3 l ^-inch strips of 
polyester, coated with 0.6 mils of a spe¬ 
cially formulated ink. As the sensor 
bends over the normal range of finger 
movement, the resistance changes. One 
sensor in each finger measures all the 
joints at once. This precludes measuring 


the individual joints, but does Mario 
really care if you bent your first or sec¬ 
ond joint? For Nintendo games and many 
PC applications, it’s reasonable to mea¬ 
sure the whole finger with some degree 
of precision and make assumptions about 
the individual joints. 

So, you’ve got five sensors, one for 
each finger. That means you also need 
an A/D converter to read the sensors, 
and some kind of processing power. The 
Power Glove uses an 8-bit processor to 
watch the fingers, communicate with the 
host computer, and handle the ultrason¬ 
ics. Ultrasonics? What for? 

You Don’t Know Where 
That Hand Has Been 

Polhemus’s Tracker technology would 
be far too expensive to include in a $100 
retail product, so Mattel had to come up 
with something else. 

The solution that Mattel chose was an 
ultrasonic ranging system similar to that 
on modern Polaroid cameras. A small 
transducer located on the back of the 
Power Glove sends out a short click. 
Three receivers, one each to the left top, 
right top, and right bottom of your moni¬ 
tor, receive the click. They all hear the 
same sound, so the time it takes them to 

continued 
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FREE 



FITTING 


Try a free Microstat-II demo-pack 

and see if it isn 't a perfect fit for your statistical 
computing needs. Vow ’ll get your work done faster, 
easier, without costly training. Microstat-ll is 
easy to use - there's no complex command lan¬ 
guage to learn. You'll be running Microstat-ll 
in minutes rather than weeks. 

"...using Microstat-ll is a breeze” 

PC Magazine 

Microstat-ll has what you need, from descriptive 
statistics to multivariate analysis. 

"MierostaMl by Ecosoft is a genuinely 
excellent menu-driven statistics pack¬ 
age at a moderate pricer 

Computer Language 

"Microstat-ll provides you more tools 
at less than halt the competition's price ! 1 

Review Responses 
IntoWorld 

Microstat-II is up to eight times faster than other 
packages without compromising accuracy . 

.. one of the fastest IBM PC statistical 
packages we have tested ! 1 

IntoWorld 

"Results are unusually accurate!' 

Computer Language 

Try our free Microstat-ll demo and see if it can V 
simplify your statistical workload. This free demo 
offer is good only while supplies last t so order 
yours today! 



Ecosoft Inc. 

8295 Indy Court 
Indianapolis, Indiana 46214 
1-317-271-5551 (Info) 
1-317-271-5561 (FAX) 

1-800-952-0472 (Orders) 
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MATTEL'S POWER GLOVE 


Ultrasonic 

transmitters 


Cursor-control pad 
(duplicates functions) 


Ultrasonic 

receivers 


LED status 
display 


Figure 4: The Power Glove uses two ultrasonic transmitters and three receivers to 
triangulate the position and orientation of the hand. The cursor keypad duplicates 
the sensory functions and allows for somewhat more precise input. 


register the dick will determine the ab¬ 
solute distance to the glove as well as the 
relative distance. 

A second transducer, which is located 
a few inches from the first, does the 
same. From there, the processor, which 
knows the speed of sound and the spacing 
between the transmitters and receivers, 
can use triangulation to compute the dis¬ 
tance of the glove from the sensor array 
as well as the glove's roll and pitch (see 
figure 4). 

Ultrasonics, however, suffer from one 
inherent disadvantage; They require an 
unobstructed line of sight. If the trans¬ 
mitters don't point directly at the receiv¬ 
ers, the Power Glove simply can't track. 
Other than that, though, it's a very sound 
design. 

OK, I’m Game 

As long is you're facing the receiver 
array, and you are within the normal 


range of the ultrasonics (about 5 feet), 
the Power Glove can track your hand mo¬ 
tion to within a quarter of an inch and 
measure the flex of your fingers to some 
fair degree of accuracy. 

For the personal computer user, the 
most significant drawback of the Power 
Glove is that it will work only with the 
Nintendo system. To that end, the unit 
comes with a proprietary Nintendo con¬ 
nector that plugs directly into the game 
unit. 

Even worse, the Power Glove takes all 
its detailed information and converts it 
into an emulation of the standard game 
controller pads. Although there is a spe¬ 
cial high-resolution mode, the standard 
mode will give you the A fire button 
(flexing the thumb), the B fire button 
“(flexing the index finger), Start, Select, 
and the up/down/left/right motion from 
center. Notice that it can't tell you how 

continued 
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Touch all the bases. 



□ Yes, please send me a 1-year subscription to Online Access, four issues for $ 19. SO. 
US funds only. Canadian add $6.00. 

D Check enclosed: OR 

□ Charge my credit card: [IlVjsa □ Mastercard □ AmEx 

Card # ____ Exp. date _ 


Databases, that is. 


Exactly the ones you need 
to remain competitive 
in a rapidly changing 
marketplace. We’re 
here to coach 
business pro¬ 
fessionals in 
the online 
skills. Because 
tapping into 
the exciting 
new sources of 
business infor¬ 
mation can be 
the move that 
keeps you 
one step 
ahead of 
the com¬ 
petition. 
It’s a guaran¬ 
teed way to put 
runs on the board. 

So whether you’re a rookie 
in the online game or a 
veteran with years of expe¬ 
rience, let Online Access help 
make winning a little easier. 


Touch all the bases. 

With Online Access. 

Call to subscribe, (312) 348-5941. 




Signature 


* Name _Title 

' Company____Phone #__ 

I Address _ 

| City/State/Zip 

I Send to: Online Access, 2271 N. Lincoln Ave., Chicago, IL 60614. 
i Or call us at 312-34K-594I to Diace vour subscription. 
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Can We Talk? 


B ecause the Power Glove is designed 
for the Nintendo Entertainment 
System* attaching it to your computer 
may take some doing* 111 describe how 
to connect it to a PC compatible, al¬ 
though the same method should work 
for almost any computer. 

The good news is that the Power 
Glove runs off 5 volts and is therefore 
electrically compatible with the primer 



Figure A: To connect a Power Glove 
to your PC compatible, you need a 
5- V power source. Pins 4 and 5 of a 
standard five-pin keyboard connector 
provide 5 V to the keyboard and 
can also be used to power the Power 
Glove. 



Figure C: Shown here are the timing 
pulses required to retrieve data from 
the Power Glove. P/S is the reset 
pulse to set the glove f s shift register 
back to bit 0. CLK moves the register 
from bit to bit . After pulsing the P/S 
line, you sample bit 0, pulse CLK, 
and then sample and pulse seven 
more times for bits 1-7. 


port of a PC compatible. The bad news 
is that you 11 have to find a way to supply 
the 5 V; that’s something a printer port 
normally doesn’t do. 

Connecting the Power Glove requires 
three data lines, a ground, and 5 V. It’s 
probably best to connect the glove to an 
unused printer port: you can get 5 V 
from any of a number of sources. 

For my prototype, I used an external 
regulated power supply. No external 
supply? The red and black wires on a 
spare disk drive power connector will 
give you 5 V, or you might tap 5 V from 
the keyboard connector using an exten¬ 
sion with a tap on the keyboard’s 5-V 
supply. Pin 5 of the five-pin DIN plug is 
the keyboard power, and pin 4 is ground 


(see figure A), With a pair of male and 
female five-pin DIN connectors, make 
a short keyboard extension cable, with 
all five lines. However you get power, 
check that the voltage is correct and 
fairly spike-free before you go any 
further. 

Now for the tricky part. The glove 
connects to a small box that controls the 
ultrasonics. It's that short cable with the 
goofy seven-pin connector that you have 
to modify. Make sure you don’t cut off 
the nine-pin connector from the glove 
itself! 

You’ll be removing the game unit 
connector, so you might want to find a 
Nintendo controller extension cable and 
jnake the modifications to that. Curtis 


FROM POWER GLOVE TO PRINTER PORT 



(to connect 
to printer port) 


Pin 

Function 

Pin 

Function 

Color 

Curtis NC-1 

2 

Data dock 

1 

Ground 

Black 

Orange 

3 

Latch 

2 

Data dock {to controller) 

Orange 

Red 

13 

Data in 

3 

Latch {to controller) 

Yellow 

Brown 

18 

Ground 

4 

Data out {from controller) 

Green 

Black 



5 

(No connection) 





6 

(No connection) 





7 

+5 volts (to controller) 

Red 

White 


Figure B: This diagram details the wiring necessary to connect the Power 
Glove to a standard PC-compatible printer port. The colors shown are for the 
Mattel unit . They may vary from unit to unit, so be sure to verify them . If you 
choose to use the Curtis NC-1 Super Extendo cable, go by the colors listed for it. 
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Listing A: A portion of the source for PG. COM , showing the 8088 
implementation of the timing in figure C The bit assignments on the 
printer port assume that the printer port is wired as shown in figure B. 


LPTl_addr 

equ 

0378h ; 

LPT1 

LPT2_addr 

equ 

0278h i 

LPT2 

Mono^addr 

equ 

03 BCh ; 

LPTl on mono cards 

ClDck_HI 

equ 

om j 

data clock is low hit 

LateluRI 

equ 

G2h ; 

data latch Is bit #1 

Cloek_L0 

equ 

0 


Latch_LG 

equ 

0 


Data_in 

equ 

lOh i 

from port (Printer_addr+l), mask with this 



i 

For current data bit 

Printer_addr 

dv 

LPTl_addr 


Glove_byte 

db 

0 


delay_val 

dw 

1* J 

empty loops to delay after an GUT 

speed_constant equ 

BQOh 

delay=loops/speed_oonstant 

; Power Glove 

cursor 

emulations (bit assignments In tf Glove_byte‘\) 

PG_rt 

equ 

Dlh 


PG_left 

equ 

02h 


PG_du 

equ 

Q4h 


PG_up 

equ 

06b 


PG_start 

equ 

10b 


FG_select 

equ 

20h 


PG_B 

equ 

40b 


FG_A 

equ 

BOh 


PGufist 

equ 

PG_A+PG_fl 


outdx macro 




local 

delayloop 


j 

out 

dx,al 



push 

cx 



mov 

cx,delay_val 


delayloop; 




loop 

delayloop 


pop 

cx 



endia 




i This is the only Power Glove-specific part of the code, from here to HANDLE_T5R 

; talks to the 

glove. 

From that point on, the code merely does the keyboard buffer 

i management and any mapping of glove functions -> keyboard functions. 


5 The RESET pulse* An L-H-L pulse, a minimum of A lung, 
mov dx,Prlnter_addr 

mov al,Latch_LO+Clock_HI 

outdx 

mov al, Latch_K I+Cloek_HI 

outdx 

mov al, LatcIuLG+Clock_HI 

outdx 

mov cx,8 ; § of bits 

mov bl,0 i BL will collect the data hits 

bi’Lloop: 

shl bljl i make a place for the new bit 

mov dx j P rinter_addr 

inc dx 

la aljdx ; read the LPT status 

; The bit Is now In bit 5 (on the select line) 
and al^Data_lc t Isolate it 

shr al,l ; move it to bit 0 (low) 

shr al,l 

shr al,l 

shr al,l. 

add bl,al ; and store 

; strobe in next bit - pulse tbe clock line from H-L-H 
mov dx,Prlnter_addr 

mov al,Lateh*_LO+Clock_.LO 

outdx 

mov al, La t eh_LO+Clock_HI 

outdx 

loop blt_loop ^ back, a total of 8 times 

; We r ve got all 8 bits. Invert them, 
mov al t b 1 

xor al,0ffh 

mov Glove_byte,al ; Now, 1='pressed' 


sells the NC- ] Super Extendo set (a pair 
of game controller extension cords) for 
around $10. One end will mate perfect¬ 
ly with the Power Glove's connector. 
On the glove or extension cable, remove 
the end that normally plugs into the 
Nintendo unit, leaving a couple of inch¬ 
es of wire. Now, strip off some insula¬ 
tion from each strand and confirm the 
color coding. The Mattel wiring on the 
glove I worked with used the color 
scheme shown in figure B. If you use a 
Super Extendo cable, you may find the 
colors shown in the second color chart. 

Connect the glove end of the wire to 
the 25-pin connector, as shown in fig¬ 
ure B. The +5-V wire (formerly from 
pin 7) and ground (pin 1) should be con¬ 
nected to the 5-V supply that you chose 
earlier. 

Serial for Breakfast 

The Power Glove speaks a form of 
serial communications that is more like 
the PC keyboard than the RS-232C 
port. The 8 bits of data are presented 
one at a time on a TTL-level data line* 
Since there’s no built-in clock rate, the 
computer has to provide the clock, so a 
second TTL line serves as the clock to 
advance from one bit to the next. 

To keep everything synchronized, a 
third line serves as a master reset, to 
clear the glove’s interface and reset it 
back to the first bit. Figure C shows the 
relative timing of the reset line, the data 
line, and the clock line, Tn the figure, 
the glove is completely at rest: No direc¬ 
tions or “fire” buttons are in effect. 

Pulses should be kept between 3 and 
8 microseconds, and the bit sampling 
should be packed as tightly as possible. 
In figure C* the reset pulse is about 4 gs, 
and the clock pulses are about 3 fis. Un¬ 
fortunately, the printer port on the PC 
has a finite response time somewhat 
longer than that, so you need to add 
some delay* The exact amount depends 
on the speed of your machine and the 
makeup of your particular printer port. 

Listing A is a code snippet from the 
source for PG.COM* a sample TSR cur¬ 
sor-key driver that uses the glove output 
to drive the cursor keypad. If you’re not 
working with a PC compatible* you'll 
need to write a piece of code that does 
something similar. [Editor's note: The 
source code for PG, COM is available on 
disk and on BIX . See page 5 for details.] 
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TAPE AND DISKETTE 
DUPLICATION 

CD2000 - DUPLICATOR 

•Simultaneous 
Tape Duplication 
•QIC, DEC, IBM, 

HP and Va"tapes 
■Also Exabyte, 

DAT and Optical 
•Versatile, Cost 
Efficient 

•Upgrade to High 
Capacity 
Systems 

LLP - LOADER, LABELER, 
PRINTER 

•3,5" Diskette 
Duplication 
•Loads, Labels 
and Prints 
Custom Labels 
•Easy to Operate, 

Unattended 

•Wrap around or flat labels 
•Serialized or Single Copies with 
Serialized Labels 




RDH 3,5 LC 

HANDLER 

DUPLICATOR 

•Solution for 3,5" 
Diskettes, IBM 
or Macintosh 
•High Volume 
•Low Cost 


ROBOTIC DISK 




tit 1ilti 

| RPPLIED OPTfl 

HR! 

B 

ICOMMUNICRTIQNS 


14272 Chambers Road 
Tustin, CA 92680-6996 
(714) 731'9000 
Fax (714)731-8907 

US - t (800) 221-5486 

In Calif. - 1 (800) 334-5486 
European Inquiries; ADC GmbH 
Mainhausen, West Germany 
Phone 0 61 82-2010 04 
Fax 0 61 82-39 22 
Distributors Welcome 

DEC ts a trademark of Digital Equipment Corporation. HP 
Is a trademark erf Hewlett Packard. 18M te a trademark of 
Intern-atonal Business Machines. Exabyte Is a trademark 
of Exabyte Corporation. Macintosh Is a trademark of 
Apple Computer. 
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COMPANY 

INFORMATION 

Amtec International 

Mattel, Inc. 

(Strain gauges inside 

(Power Glove) 

the Power Glove) 

Consumer Affairs 

3653 West 1987 South 

5150 Roseerans Ave. 

Salt Lake City,UT 84104 

Hawthorne, CA 90250 

(801)977-0359 

(213) 978-5150 

Inquiry 988, 

Inquiry 1186* 

Curtis Manufacturing, Inc, 

Pol hem us Navigation Sciences 

(NC-1 Super Extendo) 

(3Space Tracker) 

30 Fitzgerald Dr. 

P CX Box 560 

Jaffrey, NH 03452 

Colchester, VT 05446 

(603) 532-4123 

(802) 655-3159 

Inquiry 989, 

Inquiry 1187. 

Exos, Inc* 

VPL Research, Inc. 

(Dexterous Hand Master) 

(DataGlove) 

8 Blanchard Rd, 

656 Bair Island Rd., Suite 304 

B u rl i ngton, M A 01803 

Redwood City, CA 94063 

(617) 229-2075 

(415) 361-1710 

Inquiry 1185. 

Inquiry 1188. 


far from the center you are, just that 
you're off-center. 

The Power Glove's low price makes it 
a fascinating device for folks who are in¬ 
terested in experimenting with hand 
trackers. I created crude but usable ges¬ 
ture-recognition software using only the 
cursor pad emulation. The text box “Can 
We Talk?" on page 288 describes the 
communications protocol and the cabling 
that are required to connect the glove to 
an unused printer port on your PC 
compatible. 

Give Your Computer a Hand? 

After getting my hands on these three 
products, it's evident that none in its 
present form could ever replace the 
mouse. The Dexterous Hand Master 
measures the anatomical motions of the 
hand with more precision than today's 
applications could exploit. The DataG- 
love would be more practical for main¬ 
stream applications, but the fibers 
mounted on it seem too delicate to with¬ 
stand the rigors of everyday use. And the 
price tags of these two products dearly 
put them out of reach as a replacement for 
your computer's mouse. 

What about the Power Glove? Maybe, 
Mattel implemented it beautifully for the 
home video market. It's priced right and 
has more-than-adequate resolution for its 
intended purpose. The appearance is less 
than professional, but then, it wasn't de¬ 
signed to be used in the boardroom. The 
Power Glove is one rugged puppy, built 
for hard use by kids playing Nintendo 
games. 

Being so new, no one really knows 


how long the Power Glove will hold up 
under actual use. The unit I worked with 
was connected to a PC compatible for 
several weeks. It looked haggard after 
being crunched under piles of books and 
papers, but it never failed to work. Still, 
the Power Glove will probably never be¬ 
come a popular accessory for Macs or 
PCs. We need something else. 

AH three vendors agree that some yet- 
undeveloped product would fill that need 
nicely. A product with the Hand Mas¬ 
ter's precision, the DataGlove's ease of 
use, and the Power Glove's affordability 
and rugged construction would be just 
the ticket. In the meantime, don't sell 
these products short. Many applica¬ 
tions—most obviously, CAD—are just 
crying out for a good three-dimensional 
input device. 

The Dexterous Hand Master and the 
DataGlove are here today, and they are 
priced within the budgets of those who 
really need them. If you're just curious, 
you might want to try experimenting 
with a Power Glove. I've navigated Lotus 
1-2-3 spreadsheets, logged onto BIX, 
and scrolled through hours of Prodigy 
screens without ever touching my key¬ 
board. The Power Glove is just down¬ 
right fun, and it's a good way to get your 
hand on (or in) a piece of the future. ■ 


Howard Eglowstein is a BYTE Lab test¬ 
ing editor. He can be reached on BIX as 
"heglowstein. ” 

Your questions and comments are wel¬ 
come. Write to: Editor , BYTE, One 
Phoenix Mill Lane, Peterborough, NH 
03458. 
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What it is. 


CORF,tape Light. The industry ’s most reliable 3.5” tape 
backup. Stores 40 to 300+ megabytes — only $545 list! 


"‘With an unbeatable 
price , flexible and easy 
to use software...this 
newcomer has a good 
shot at making 40MB 
tape obsolete 

— ROBERT KENDALL 
PC MAGAZINE 12-26-89 


COREtape Light will back up a 
server from a workstation as well as 
a workstation’s own local hard disk. 
Now that s flexibility! 

Based on our award- 
winning COKEfast. 

Twice winner of 
the coveted PC 
Magazine Editors ’ 
Choice Award 
CORE/a was 
enhanced especially 
for COREtape Light 


EDITORS 

CHOICE 


Available in external as well as internal 
models, COREtape Light uses standard 40 
to 120 MB DC2G00 series 3.5" tape 
cartridges. Typically, 300 MB or more can 
be backed up with compression onto one 
120 MB tape. 

In compressed mode, effective speed 
increases to about 4 megabytes per minute. 
Random Access Restore locates any file in 
less than aminute. 

Using your system’s (286 or above) 
(AT-busor PS/2) existing floppy 
controller, COREtape Light makes 
installation quick and easy, and keeps a 
valuable expansion slot free. 

Surface-mount technology, a heavy- 
duty metal frame, and a ferrite head all add 
up to an impressive 25,000-hour MTBF 
that’s twice as high as the competition’s. 

So, we gave COREtape Light an 
18 -month, full-replacement warranty. 

Net Gain. 

Installed in network servers, multiple 
COREtape Light units are a very cost- 
effective alternative to DAT or helical scan. 
You can back up automatically and 
unattended at pre-scheduled intervals. 


You decide 

— then see your dealer today! 


COREtape CMS 
Light JUMBO 

Mountain 
8000 Plas 

Irwin 

2080 

Maynard 

Cartridge 

Interface 

QIC-80 

QIC-40 

QIC-80 

IRWIN 

QIC-02 

Capacity w/ 

Standard Long 

Length Tape 

120 MB 

60 MB 

120 MB 

120 MB 

250 MB 

Typical Capacity w/ 
Data Compression 

300 MB 

120 MB 

150 MB* 

not 

available 

not 

available 

List Price 

$545 

$399 

$795 

$849 

$1,895 

Price per Normal 
Megabyte Compressed 

$4.54 

$1.82 

$6.55 

$3.33 

$6.62 

$6.62 

$7.07 

N/A 

$7.58 

N/A 

Random Access 
Restore 

YES 

YES 

NO 

YES 

NO 

Ferrite Head 

YES 

NO 

NO 

NO 

NO 

Metal Frame 

YES 

NO 

YES 

NO 

YES 

Warranty 

18mos, 

12mos. 

12mos. 

12mos. 

12mos. 


H CORE 

INTERNATIONAL 


"Mountain unit requires $200 add-in card. 

Distributed by.,. 

Gray don Sherman 1-800-472-9366 

lngram/Micro D 1-800-456-8000 

SoftseJ/MicroAmerica 1 -800-645-7779 

Markham (Canada) 1-416-475*8955 


7171 North Federal Highway * Boca Raton, Florida 33487 • 407/997-6055 * 407/^97-6009 Fax 

Copyriftii ] 990 CORE bilcmanonai. All rights reserved. PS/2 is a registered trademark of IBM Cap. CORE, CORE International, COREtape, COREtape Light v and CORK/jjtf are registered trademarks of CORE- f ntematicnal, Inc, 


Circle 66 on Reader Service Card (DEALERS: 67) 
























Unleash Your 386, 486 & i860! 


NDP Fortran is the key to unlocking the numeric 
power of Intel's 32 bit CPUs, including the i860 
super-computer-on-a-chip. All of the members 
of our NDP language family are specifically 
designed to let you take maximum advantage 
of 32 bit protected mode operation, including the 
4 gigabyte address space of the processor, plus 
access to all available coprocessors from Intel, 
Weitek and Cyrix. And, speaking of speed, our 
new Number Smasher i860™ delivers super¬ 
computer throughput running in an ISA bus for 
about the price of a 486 system. If you're burning 
up a lot of Cray time, you ought to seriously 
consider the Number Smasher i860™. 


x -x . mmmmm 


Milt Capsimolis of Ithaca Software, developer 
of HOOPS, the highly regarded 30, object- 
oriented graphics library reports: ‘We ported a 
huge C library — weli over 100.000 lines — 
without a hitch, in less than a day!...We (iked 
the enormous advantage NDP C-386 offers 
through its support of the Weitek coprocessor ." 

Fred Ziegler of Aspen Tech in Cambridge, 
MA: “I ported 900.000 fines of source in two 
weeks with NDP Fortran-386 without a single 
problem P Aspen Tech's Chemical Modeling 
System is in use on mainframes worldwide 
and is probably the largest application to ever 
run on an Intel processor. 


Our compilers come with the features you need 
to simplify porting to the 32-bit mode of Ihe 386, 
including a 99% VAX VMS compatible 
FORTRAN and a dual dialect C which is UNIX 
System V and ANSI compatible. Also included is 
a library of 135 character and pixel oriented 
graphics routines that automatically detect and 
support Ihe full range of PC display adapters. 
Plus we carry a full line of third party libraries and 
utilities that were ported with our languages. 

For information about numeric coprocessor per* 
forma nee, call for your free copy of an article by 
Stephen Fried, “The State of PC Numerics in 
1990*, For more information, please call our 
Technical Support Dept, at (506) 746-7341. 
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386 & 486 Compilers and Tools 


Number Smasher-i860™ 

^ ~ ^ 


Math Coprocessors 

- ■_' 


Our NDP family of compilers generate globally 
optimized, mainframe quality code that runs on 
the 386 or 486 in protected mode under UNIX, 
XENIX, or extended DOS. The compilers ad¬ 
dress 4 gigabytes of memory while supporting 
the 80287,80387, Weitek, and Cyrix coproces¬ 
sors. Applications can mix code from all three 
compilers and assembly language.To simplify 
your ports, we have just released a symbolic 
debugger, Clear View-386, that works with the 
DOS versions of the NDP languages, 

NDP Fortran-386™ is a full F77 with F66 and 
DOD extensions that is 99% VMS compatible. 
NDP 0-386™ runs as a full K&H C with MS 
extensions or as an ANSI compiler. 

NDP Pascal-386™ is a full ANSI/IEEE Pascal, 
with extensions from 0 and BSD 4,2 Pascal. 
DOS 386SX versrons - NDP tools included $595 
DOS 386 versions - NDP tools included ... £895 
DOS 486 versions - NDP tools included. . £1195 

UNIX/XENIX 386 versions ...SS95 

UNIX/XENIX 486 versions.£1195 

NDP VMM virtual memory manager ..... $295 

Eclipse or Ptiar Lap Tools ..$495 

NDP Link - Incremental Linker.$295 

ClearView-386 Debugger™ — Micro Way's 
full-featured symbolic debugger works with the 
NDP compilers running on DOS Extenders. It 
requires the MicroWay tools to process the 
UNIX COFF symbols emitted by our languages 

into the 386 load module. . .$395 

NDP C++Version 1.2 .$295 

NDP Windows™ Library; $125, C Source; $250 

NDP HOOPS™.$795 

NDP Plot™.$325 

NDP/FFT™NDP or 80x87 version... ea, $250 
NDP to HALO *88 Graphics Interface $100 

NDP NAG™—The NAG Workstation library is 
a subset of the NAG mainframe libraries. It 
contains a library of 172 routines designed to 
solve differentia! equations and eigenvalue 
problems, perform matrix operations, St curves, 
do statistics and regression analysis, generate 
random numbers, etc.$895 



Number Smasher-486™ is a 25 MHz replace¬ 
ment motherboard for ATs and 80386s. This 
motherboard supports an optional Weitek 4167 
numeric coprocessor and up to 16 megabytes 
of memory. The Number Smasher-486 with OK 
is priced at $3195. 


The Number Smasher-i860 is the highest per¬ 
formance coprocessor card to ever run in an 
ISA or EISA bus or as part of a transputer 
system. Delivers up to 80 million floating point 
operations per second at 40 MHz and produces 
over 10 double precision Unpack megaflops. 
The board comes standard with an ISA inter¬ 
face, two transputer link adapters, your choice 
of NDP Fortran, Cor Pascal for the i860 running 
under MS-DOS or UNIX, plus 8 megabytes of 
high speed memory.from $5995 


Parallel Processing 


MicroWay's IBM compatible Monoputer, Guad- 
puter, Videoputer, and Unkputer boards work 
together using In mas transputers to provide 
expandable, plug-in mainframe performance 
for your desktop PC. 


WEITEK 

4167-25 (Now in stock) .. $1395 

mW1167 Micro ChamieH6/20 . , from $795 
mW3167 Micro Channel-25/33 . . from $1495 

3167-20/-25/-33 .$795/ $995/$1295 

mW3l67/80387 Board .$200 

mW1167™ and mW3167™ coprocessor 
boards are built at MicroWay using Weitek 
components. Each includes an 80387 socket. 


8067.$84 

80287-8 ,.$195 

80387-16 . .$330 
80387-20 , $375 
80C287A . $280 


INTEL 
6087-2 
80287-10 . 
80387-16SX 
80387-25 . . 
80387-33 


$120 

$220 

$310 

$460 

$570 


287Turbo-2Q™This coprocessor board runs a 
specially qualified Intel CMOS 80C287 at 20 
MHz regardless of the main CPU speed,. $450 


Monoputer™— Includes one T800 and up to 
16 meg of RAM for parallel code development 
The 4 MWhetstones T800 makes it the ideal 
FORTRAN engine for cost-effective execu¬ 
tion of your mainframe programs.., from $1295 

Quadputer™ — This board for the AT or 386 
can be purchased with 1 to 4 transputers and 
1 or 4 meg of memory per transputer. Two or 
more Quadputers can be linked together to 
build networks of up to 100 or more transputers 
providing mainframe power.from $1995 

Unkputer™ — Links up to 8 boards to provide 
dynamic transputer topologies.$1500 

Transputer Compilers end Utilities 

These parallel languages are designed for use 
with the Monoputer, Quadputer and Videoputer 

Logical Systems Parallel C .$595 

3L Parallel C, FORTRAN, or Pascal . $895 
TBUG — debugger for 3L compilers $330 

Parsec Parallel C/dynamic .$1500 

ParaSoft EXPRESS Package — Includes 
transputer communications libraries, parallel 
code development library, C source level debug¬ 
ger, and system performance monitor.... $1500 

Helios PC/s.S1250 

occain 2 Toolset. $1500 

Nexis Windows File Server — Lets you run 
parallel applications under the Microsoft 

Windows environment.$495 

T800/NAG™ — Port of the complete NAG 
mainframe library. Contains 268 functions: $2750 


CYRIX 

Cyrix CX83087 FasMath™ — Fastest 80-bit 
Intel compatible coprocessor, 

20 MHz: $400 25 MHz: $510 33 MHz: $625 


RAMpak™ Your Compaq 


RAMpak™ - one or four meg 32-bit memory 
expansion module for Compaq Deskpro 386 
20/25 One meg .. $150, Four meg .. $500 
SIMMs .....CALL 


386 Your ATI 


NUMBER SMASHER-386™-^ Afu« sized card 
tiiat replaces Ihe 80286 microprocessor on your 
IBM AT or compatible motherboard with an 80386 
lhat runs at 20 or 25 MHz. It runs numerically 
intensive applications up to a factor of 60 times 
faster, while maintaining full hardware and 
software compatibility when running all 386 ap¬ 
plications Indudes sockets to optionally add up to 
8 megabytes of 32-bit memory, an Intel 80387, 
Weitek, or Cyrix numeric coprocessor, and 64K of 
high speed cache memory.. from $895 

FASTCache-SX™ — The most cost effects 
accelerator we have ever manufactured. Rugs into 
the 286 socket, speedng up all applications by a 
factor of 2 to 4. Runs all 306 applications. Features 
an 80306-SX <16 or 20 MHz), a 4-way 32K cache, 
expandable to 64 K, and a math coprocessor socket 
16MHz: $495 20 MHz: $595 


Micro 

World Leader in PC Numerics 

& 

Play 

Corporate Headquarters P O Box 79. Kingston. MA 02364 L/SA {508} 746-7341 

32 Htgh St.. Kingston-Upon-Thames. U.K„ 81-541-5466 USA FAX (508} 746-4678 
Germany 069-75-2023 Italy 02^74.90.749 Holland 40 836455 Japan 3 222 0544 











































You can vastly improve 
your PostScript output 
with a few tricks 


P ut aside those PostScript graph¬ 
ics-generating and page-layout 
programs and do the work your¬ 
self for a change. Some good 
sense and a few secrets are all that you 
need to get your PostScript device to per¬ 
form like you have never realized was 
possible. The only tool you need for good 
PostScript output is a text editor. 

PostScript by Adobe Systems 

PostScript is more than a page-descrip¬ 
tion language. It is actually an incredibly 
powerful general-purpose computer lan¬ 
guage that can easily hold its own against 
any other modern contender. 

Yes, PostScript does excel at putting 
marks on pages. The feature that makes 
it quite good at this is its device indepen¬ 
dence. You can use any editor or almost 
any word processor on any host computer 
to generate PostScript source code. 

The device independence lets you use 
laser printers, phototypesetters, display 
screens, high-resolution fax substitutes, 
sign makers, printed circuit prototypers, 
plotters, CAD/CAM production sys¬ 
tems, slide imagers, and even the three- 
dimensional photolithography “Santa 
Claus" machines, all interchangeably 
from the same PostScript source files. 

Another big plus of PostScript lies in 
its ultrastrong graphical transformation 
capabilities. Fonts and graphics can be 
freely intermixed in any combination in 
any scale along any path. 

The font machinery in PostScript is 
especially impressive; it uses single out¬ 
line descriptions to create any font size or 
shape from a single master font dictio¬ 
nary. The font descriptions often include 
hints (i.e., special attributes of character 


HANDS ON 

SOME ASSEMBLY REQUIRED 


Don Lancaster 


PostScript 
Insider Secrets 



shapes) and weight-versus-size adjust¬ 
ments. Hints can optimize your results 
on low-resolution output devices, as well 
as preserve balance in larger headline 
typography. 

Since the font descriptions are really 
procedures, you can easily “postpro¬ 
cess" your final characters for outline, 
shading, three dimensions, pattern, dis¬ 
tortion, and many other special effects. 

A nearly infinite variety of PostScript 
fonts are available. These range from 
several dozen standard ones built into 
PostScript printers to thousands of fully 
professional downloadable fonts, on 
down through countless shareware and 
freeware products of lower cost and qual¬ 
ity. You can easily create your own Post¬ 
Script fonts or customize existing ones. 

Another powerful PostScript feature 
involves its extensive use of Bezier cubic 
spline curve descriptions to create 
smooth and graceful shapes, the resolu¬ 
tion of which improves (rather than de¬ 
grades) when you increase size. 


PostScript is somewhat related to 
Forth. It is an interpreted, stack-ori¬ 
ented, postfix (Reverse Polish notation) 
language. It makes heavy use of multiple 
dictionaries (i.e., collections of variables 
and definitions). PostScript is both reen¬ 
trant and extensible, meaning that you 
can add or redefine any portion of the 
language in any manner. 

PostScript is also a fun language to 
use, and it can become downright addic¬ 
tive. You can create useful output while 
understanding only a very few PostScript 
commands, but you can learn a little bit 
at a time and still be productive. I have 
seen beginning students create award¬ 
winning graphics after one class. 

Usually, you do not run out and buy a 
copy of PostScript. Instead, the language 
is built into your PostScript-speaking 
output device, a laser printer or photo¬ 
typesetter. Some laser printers that use 
PostScript are the NEC Silent writer LC- 
890 and the Apple LaserWriter IINT and 

continued 
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Figure I: This secret gray map shows many of the hidden 300-dpi PostScript grays found on the LaserWriter The best all- 
around gray is the 106-spot-per- inch , 45-degree one, while a good reprogray for reduction is 85 spots and 35 degrees. The 135- 
spot, 25-degree screen gives India ink wash effects. The printer default is 53 spots and 45 degrees. The values on the map 
indicate the number of available gray levels for the region. 



Figure 2: PostScript lets you vary grays by specifying the spot density and the angle 
of spot placement. Here, the lower set of grays is the printer default of 53 spots per 
inch and 45 degrees. The upper set is the optimum 106 spots and 45 degrees. The 
numbers in the squares represent the gray value. 


IINTX, The Linotron 200-P is an exam¬ 
ple of a PostScript phototypesetter. 

PostScript can be run on older dot-ma¬ 
trix and ink-jet printers by using inex¬ 
pensive PostScript clone software emula¬ 
tors such as GoScripi, Freedom of Press, 
and UltraScript. 

PostScript is a loosely typed language 
that also gives you many data structures 
that you can redefine at will. PostScript 
is polymorphic; in other words, its wide 
range of operators accepts different data 
types as inputs. Most important, Post¬ 
Script permits redefinable primitives. 
This lets you rearrange the scenery to 
suit yourself. 

PostScript automatically does matrix 
transformations on the fly, maintaining 
both a user space and a device space. Its 
key-value dictionary structures are ex¬ 
tremely powerful. One little-known ad¬ 
vanced feature of these dictionaries is 
that you can link any two data types as a 
key-value pair. 

What I'd like to do is introduce you to 
some sneaky and little-known PostScript 
insider secrets that will turn your Post¬ 
Script machine into a super device that 
can leap tall buildings in a single bound. I 
have this column for two months, so I 
will be giving you two healthy portions 
of my brew. 

Should you want more on PostScript 
fundamentals, check into Adobe's blue 
book, otherwise known as the PostScript 
Language Tutorial and Cookbook, and 

continued 
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Incredible 
Value! 


Don’t 
take our 
word for it, 
take theirs... 


"Do you know what the underground bargain C compiler of this year is? It's 
the Mix Power C compiler For under $25 with shipping , it is one heck of a 
good compiler/' 

Victor Schneider 

Dr. Dobb‘s Journal, June 88 (Letter to the editor) 


“ Overall , Power C's performance is remarkable for the price. Quite 
compatible with the Microsoft C and Turbo C 4 'standards* \ Power C is a 
heavyweight contender in the educational, hobbyist, and perhaps even the 
professional market — at a bantamweight price ? 1 

Stephen Davis 

PC Magazine, September 13 ? 88 (Review) 


Technical Specifications 

Power C includes: Power C compiler with integrated Make. 
Power C Linker. Power C Libraries (450 functions), the Power 
C book [650 pages), and support for. 

** ANSI standard 
IEEE floating point 
^ BQ87/B0287 coprocessor 
j> auto-sensing of 6087/80287 
y* automatic register variables 
unlimited program size 
^ mixed model [near a far pointers) 

^ graphics on CGA. EGA, VGA, & Hercules 
Optional Products: 

Power Ctrace debugger 
** Library source code 

BCD business math _ 


O rder now by calling our toll free 
number or mail the coupon to 
Mix Software, 1132 Commerce 
Drive, Richardson, TX 75081. 


Power C is an unbelievable product for $19.95* and is very competitive with 
Turbo C\ Microsoft C t and Microsoft*s new Quick C in both features and 
performance. It is excellent for the beginner who wants to learn C t or for the 
experienced programmer who wants to develop professional applications. The 
manual alone is worth the price of this package , and the generous library- 
source code and assembler offer adds to the value of it . // you have any 
desire to program in C. or want a more powerful C compiler, get a copy of 
Power €!" 

Michael Cortese 

Computer Shopper. August 88 (Review) 


"The Ctrace debugger is where Mix really shines. It is magnificent , It's not 
only better than the stripped down debugger Microsoft includes with Quick C. 
it's better than the full debugger Microsoft provides with its high-end 
compiler (CodeView)?* 

David Weinberger 

Computer Shopper, November 88 (Review) 

Circle 166 on Reader Service Card 



1-800-333-0330 


For technical support call: 1-214-783-6001 

Minimum System Requirements: 

DOS 2.0 or later, 320K memory, 2 floppy drives or hard drive 
Runs on IBM PC. XT, AT. PS/2 and compatibles. 


60 hay money back guarantee 


Name.___ 

Street -_—_ r 

City ____ 

State__Zip_ 

Telephone___ 

Paying by: O Money Order □ Check 

□ Visa D MG □ AX □ Discover 

Card #-- 

Card Expiration Date__ 

Computer Name Disk Size 

___□ SVC □ 3W 

Product(s) (Not Copy Protected) 

□ Pdwgf C compiler (SI9.95) $_. 

□ Powe r Ctrace de b ugg e r ($ 19.95) $_ 

□ Library Source Code (SI0.00) 1_ 

(includes assembler & library manager) 

O BCD Business Math ($10,00) 5_ 

Add Shipping (£5 USA - $20 Foreign) S_ 

Texas Residents add 8% Sales Tax $_ 

Total amount of your order $ 

B 


Power C & Power Ctrace are trademarks of Mix Software Inc. Quick C & CodeView are registered trademarks of Microsoft Corp. Turtx> C is e registered trademark of Borland International. 
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the red book, also titled the PostScript 
Reference Manual. Or you might call me 
for more information. On to the sneaky 
stuff... * 

Those Secret Grays 
For some unfathomable reason, most 
PostScript application packages and most 
users frequently end up using the seven- 
tee nth most gruesome group of grays 
available on their 300-dot-per-inch Post¬ 
Script printers. Yet with just a few key¬ 
strokes, you can substitute absolutely 
outstanding grays, some of which even 
simulate an india ink wash. 

Most 300-dpi PostScript printers are 
capable of putting dots only in specific 
locations on the page. To create a gray, 
the printer uses patterns of dots, which 
are called spots. For instance, a 3- by 3- 
dot spot could give you 10 gray levels (in¬ 


Figure 3: Uniform and 
dropout-free 300-dpi gray 
grids can be done at a Uto- 
I scale by first locking to 
exact 4-pixel multiples and 
then using the special 
halftone screen function as 
shown here. Note that each 
crossing consists of a single 
and uniform dot . PostScript 
stays 1 'locked " to the grid 
until the next occurrence of 
a grestore. 


eluding black and white) with a resolu¬ 
tion of 100 spots per inch. 

Because the spots have to perfectly 
replicate themselves over the entire page, 
complex integer math is involved that de¬ 
cides which spot combinations are al¬ 
lowed, A parameter called the screen 
angle decides how the spots will orient 
on your page. Typically, screen angles 
near 45 degrees are preferred, since they 
will introduce fewer visual artifacts or 
aberrations. 

Figure 1 shows the secret gray map of 
all the available denser grays. Because of 
the integer tiling, a request for a screen 
angle and density will automatically be 
converted into one of those shown on the 
map. 

The overall “best" gray is a 106-spot, 
45-degree one, while the 85, 35 option is 
best for camera-ready copy for later re¬ 



Li sting 1: The PostScript for a fine gray rubbergrid that is both uniform and 
dropout-free must be very delicately tuned to the capabilities of the printer. 

The spot function is null so that the setgra y function produces a specific dot. 

% Creates uniform and ultraflne gray grids without any dropouts or ratttness. 

% The code shown Is device-specific and is intended for 300-dpi printers. 

% To create a grid, use -hpos- -vpos—grldalze- setgrid. Until restored, all 
% further Images will be 11 locked* to the grid, expanding and contracting with It. 

% Note that optimum line widths and font sizes will usually be much less than 1.0 
% after locking, 

% To show a grid* use -tfhlines- -tfvlines- shawgrid. 

% The seegrid command displays the grid when true. 

% The fat5 command emphasises every fifth line when true. 

% The fatterlO command emphasizes every tenth line when true. 

/quadpixel {transform 4 div round 4 mul itransform} def 

/setgrid {save /rubbersnap exch def quadpixel /size exch def quadpixel exch quadpixel 
exch translate size dup scale] def 

/drawlines {72 300 div Iw mul size div setlinewidth /hposs 0 def rfhlin.es gs div 1 add 
evi [fapoes 0 moveto 0 rfvlines rlineto stroke /hposs hposs gs add def} repeat /vpOSS 0 
def rfvlines gs div 1 add evi (0 vposs moveto rfhlines 0 rlineto stroke /vposs vposs gs 
add def} repeat) def . 

/showgrid{ seegrid {gsave /rfvlines exch def /rfhlines exch def 100 45 {pop pop 0} 
set screen 0.9 set gray / gs 1 def flv 1 def drawlines fat 5 {/gs 5 def / Iw 3 def 
drawlines] if fatterlO {/gs 10 def /Iw 5 def drawlines} if gresters}if} def 
/fat5 true def /fatterlO true def /seegrid true def 

% use examples: -xpos- -ypos- -gridsize- setgrid -rfhlines—rfvllnes- showgrid 
% {anything you want locked to the grid] rubbersnap restore 
% III demo - remove before use //// 

100 200 10 setgrid 20 20 showgrid showpage quit 


duction. The 135, 25 option can give you 
india ink wash effects, but it requires 
careful paper and toner selection. 

The default screen is clear down at 53 
spots and 45 degrees, which explains the 
“Sunday funnies" results of most im¬ 
properly done PostScript work. There is, 
of course, one trade-off. The denser 
screens permit you fewer gray levels. But 
one decent and dense light gray is all that 
you need to spruce up line art and im¬ 
prove your layouts. To change a halftone 
screen, enter the following sequence: 

106 45 {dup mul exch 
dup mul add 1.0 
exch sub} setsereen 

Figure 2 shows the difference between 
the default 53, 45 and the much finer 
106, 45, 

The sequence inside the braces is 
called the spot function. It determines 
the rule as to which pixels are turned on 
as the gray value goes from white to 
solid. You can create other spot func¬ 
tions for other uses. Most spot functions 
behave similarly when imaging their 
lightest gray. You can also use Post¬ 
Script’s currentscreen operator to pre¬ 
serve the existing spot function, while 
changing its density or screen angle. 

Dropout-Free Gray Grids 

There are other sneaky tricks you can 
pull once you understand your PostScript 
grays. 

Figure 3 is the result of the PostScript 
code in listing 1, a fine gray rubbergrid 
that is both uniform and dropout-free 
(i.e., all the dots print uniformly). The 
tricks here involve using a special spot 
function and locking to exact multiples 
of 4 pixels. Notice that not only are the 
lines uniform, but also each of the cross¬ 
ings has precisely a single pixel dot at its 
center. 

You can easily expand or contract a 
rubbergrid to fit the available space, and 
once you have created it, further graph¬ 
ics and text are locked to it until your next 
restore. You can use the grid just for 
layout or make it part of the final image. 
It is particularly attractive for engineer¬ 
ing graphs. 

But there are several minor gotchas. 
You can create the rubbergrid at only a L 
to-1 scale, and any scaling or reposition¬ 
ing gets rather involved. Because of the 
exact locking to 4-pixel multiples (which 
seems crucial for preventing 300-dpi 
dropouts), your final grid may not end up 
exactly the size you wanted or precisely 
in your desired location. 

continued 


2% BYTE * JULY 1990 






































































Up to date. 

[town to earth. 


hanging the world . UNIX is 
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If you just want a rubbergrid and do 
not care how it looks, defeat the quad- 
pixel function with /quadpixel {} def 
to prevent the locking. Without the lock¬ 
ing, you get the exact size and position 
yon want, but you may end up with drop¬ 
outs and variations in line weight. 

Notice that the grid extends infinitely 


in both directions but is clipped to values 
passed to showgrid. You can prevent 
showing any of the grid by commenting 
out (i.e., %) the call to showgrid. 

Opaque Icons 

Many PostScript images use blobs sitting 
on strings. An obvious example is a com¬ 


ponent in an electronic schematic (see 
figure 4). Other examples are found in 
flowcharts, printed circuit boards, pip¬ 
ing diagrams, organizational charts, and 
schedules. 

A nearly unknown concept called an 
opaque icon can help here. There are 
rules: All the symbol icons are stored in 
dictionaries, all the icons are opaque and 
thus obscure anything they are sitting on, 
and each icon has an obvious action point 
that determines where it sits. You erase 
the underlining wire or string (by writing 
white over it) before creating the rest of 
the icon. 

The advantage of using opaque icons is 
that, even after you position them, you 
can still slide all your continuous wires 
underneath. To do this, you simply de¬ 
scribe your continuous wires earlier in 
your file. This lets you reposition the 
icons at any time. You never have to 
worry about making and breaking any of 
the actual connections. 

A similar scheme is the fat white , thin 
black ploy. The line breaks for drawing 
unconnected crossing wires are created 
by drawing a thick white line, followed 
by a thin black one. You can use the same 
method for piping and braiding, unusual 
borders, isometric depth illusions, and 
fonts that automatically break an under¬ 
line. 

An Enigmatic Operation 

PostScript has a very enigmatic opera¬ 
tion, eexee, that is of major interest on 
my PostScript help line (see my biogra¬ 
phy). The eexee was a failed early at¬ 
tempt at making PostScript code files 
unreadable, but with the penalties of 
longer files and slower execution times. 

Actually, you can easily read any 
eexee file by installing a stack-dumping 
error trapper and selectively inserting 
extra characters into your data stream or 
truncating your file with a Control-D end 
of file. You can easily reconstruct the 
plaintext source file from the error mes¬ 
sages that result. The tools that you need 
appear in Adobe's documentation. 

Listing 2 shows a faster and easier way 
to employ eexee to encrypt your own 
PostScript code. Listing 3 shows you how 
to convert your previously eexec-en- 
crypted file back into plaintext. 

So how does eexee work? The key is a 
16-bit pseudorandom sequence. To en¬ 
crypt, the upper 8 bits of the current 
pseudorandom mask get exdusive-GRed 
with your original ASCII value, creating 
a new character that will get saved as a 2- 
byte pair. Since an XOR operation is re¬ 
versible, if you do it again with the same 

continued 



Figure 4: Opaque icons greatly simplify drawing PostScript electronic schematics, 
flowcharts , and other “blobs on strings ” illustrations. All the background wires are 
continuous, and you slide them under the icons simply by placing them earlier in the 
text file. Line breaks are first printed as an opaque fat white line and then as a thin 
black line . 


Listing 2; A faster and easier way to encrypt your own PostScript code than 
the eexee that Adobe uses . 

/mask 160D971 def /multi 1646000 def /ault2 1606E6D def /adder 16I5BBF def 
/atrrx (X) def /trune 164FFFF def /char 32 def /hexvalues (0123456789ABCDEF) def 
/printashex {evi /vall exeh def vail 16 div cvl hexvalues exeh 1 getlnterval print 
vail 15 and hexvalues exeh 1 getlnterval print flush 20 sin pop) repeat 

formateount 1 add 32 eq (i[\ n) print flush 100 (37 sin pop] repeat] if l fomatcount 
format count 1 add cvl 31 and def] def 

/makee exec file {/ f ormateount D def 4 (char mask “8 bitshift or char mask -8 bitshift 
and not and /echar exeh def eehar prlntashex flush 15 (37 sin pop] repeat mask echar 
add dup multi mul trune and exeh mult 2 irnul trunc and add trune and adder add trune 
and / mask exeh def] repeat (current file atrrx read string (0 get /char exeh def char 
mask -8 bltahift or char mask -8 bitshift and not and /echar exeh def echar 
printashex flush 15 ( 3 ? sin pop) repeat rassfc echar add dup multi mul trunc and exeh 
mult 2 mul trunc and add trunc and adder add trune and /mask exeh def] (pop exit] 
1 false] loop] def 

i U fI demo - remove before use. /// / 

1500 {37 sin pop] repeat 

% Here is the expected host-returned blackflashing result ,.. 

% F983 EF0QC334 F1484215O9DC30FA0 53D6DD427?E416E6A2EA64 F917B 5D20E111 

% 9F220AF8FC5OD545A65lA0DlSB6DD7543D27A2lCD55ee7ClC7D5l608F6A3l6EE 
% S891D92A6E0DQ9D1D039159DA3 A0781E13 SOB12280 
makeeexecflle 

0 0 moveto 1000 D rlineto 0 1000 rllneto -1000 0 rllneto closepath fill showpage quit 
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SURVIVAL MANUALS 
FOR NETWORK PROS. 

Data Communications magazine presents the essential reference tools for the 1990's. 


NETWORK MANAGEMENT & 

MAINTENANCE, VOL, 4, 

The latest installment in the highly respected series 
providing essential insights into fundamental 
network-management techniques that will serve as 
benchmarks for the '90s and beyond. 

Price: $34.95. 337 pages. Item #70. 

INTEGRATING VOICE AND DATA, VOL. 3. 

Collected articles on such diverse topics as T1 
basics, a detailed assessment of state-of-the-art fiber 
optics technology, and an in-depth look at the Inte¬ 
grated Services Digital Network (ISDN). 

Price: $34.95. 319 pages. Item #66. 

CONNECTIVITY AND STANDARDS, VOL. 3. 

The essential handbook tor information managers 
charged with piloting their networks through the '90s 
and into the 21st century, in-depth case histories and 
reports on evolving protocols and standards aug¬ 
ment an invaluable collection of articles. 

Price: $39.95, 730 pages. Item #63. 


INSIDE X.25; A MANAGER'S GUIDE. 

A hands-on guide tor engineers seeking to lift the 
X.25 standard off the bookshelf and into the real 
world of network problem solving. Provides a 
historical perspective and introduces the basics of 
packet switching, open systems interconnection and 
the X.25 standard. Plus detailed assessments of 
packet technologies, equipment, and networks. 
Price: $39.95. 300 pages. Item #65. 

DATA NETWORK DESIGN STRATEGIES, VOL. 4. 

A unique collection of articles presenting the best 
thinking of the late 1980's on the wide range of net¬ 
work design alternatives that will come into play dur¬ 
ing the 1990's. 

Price: $39,95. 694 pages. Item #64. 

OMNICOM INDEX OF STANDARDS, 

1490 EDITION. 

Edited by Harold C. Foils 

A totally new edition of the classic reference for 
instant access to standards of leading U.S. and 
international organizations, including CCITT, ANSI, 
ISO, and IEEE. Cross referenced and indexed for 
quick, easy access. 

Price: $127.00, 955 pages. Item #71. 


THE LOCAL AREA NETWORK 
HANDBOOK, VOL. 3. 

The authoritative chronicle of the LAN market of the 
late '80s Features insightful articles by LAN pioneers 
and other experts. 

Price: $39.95. 509 pages. Item #67. 

BASIC GUIDE TO DATA COMMUNICATIONS, ED. 2 

This updated supplement to the first edition is essen¬ 
tial reading for a comprehensive understanding of 
data communications and a clear, insightful look at 
emerging trends. 

Price: $34.95. 350 pages. Item #62. 

Special Sonus Discount: Deduct 10% on all 

orders over $50.00. Sales Tax: Add applicable tax 
for your locality. Shipping & Handling: Add $2.50 
per book. Delivery: Allow 4 weeks for U.S, orders; 
international orders allow extra time. To order by 
phone: Call (718) 834-0170. To order by mail: 
Send check and order to: Data Communications, 
Box 059077, Brooklyn, NY 11205. 
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Listing 3: How you convert your previously eexec -encrypted text back into 
plaintext. 

/mask 160D971 def /multi 1606000 def /mult2 1606E6D def /adder 1605BBF def 
/ trunc 160FFFF def / strrx (X) def / sklp4 -4 def 

/readeexecflle [{euirentflie slrrx readhexstrlng{0 get /echar exch def echar mask 
“8 bltshift or echar mask -0 bltshlft and not and /char exch def sklp4 0 ge (strrc 0 
□har put strrx print flush 15 {17 sin pop) repeat /sklp4 skip4 1 add def][/skip4 
aklp4 l add def) if else mask echar add dup multi mul trunc and exch mult2 imil trunc 
and add trunc and adder add trunc and /mask exch def)(pop exit) ifelse] loop] def 
% //// demo - remove before use. //// 

1500 (3? sin pop} repeat 

% Here is the expected host-returned result for this demo * * . 

% 0 0 moveto 1Q0Q 0 rllneto 0 1000 rllneto -1000 0 rllneto closepath fill shovpage 

readeexecfile 

F9B3EFOOa334n4S431509DC30FA053D6DD4273E4l6E6A2EA64F917B5D20Elll 
9 F220A F8 FC 50D545A 85 1AOD1SB6DD7543D27A21CD55807G1C 7D516O0F6A316EE 
8891D92A6EOD09D1D039159DA3 A07B1E13 8QB122BC 


Listing 4: A fractal fern generated from a table of 128 transformations. The 
routine uses this table to build up the final fern, 

/problistcreate [mark /counter 0 def probabilities {128 mul round cvl {transforms 
counter get] repeat /counter counter 1 add def) for&ll counttomark 128 aub neg dup 0 
gt ( [100100] repeat} [pop] ifelse] /problist exch def} bind def 
/dolt [probllstc reate 1 1 20 [problist rand -24 bltshlft get transform 2 copy mo veto 
0*001 10 rllneto) repeat nevpath numdota [problist rand -24 bltshlft get transform 2 
copy moveto 0*001 0 rllneto stroke) repeat) bind def 
% /// demo - remove before use* /// 

/numdots 6000 def % increase for denser Image; decrease to print faster 
/transforms [ [0 0 0 *16 0 0] [*2 *23 -*26 *22 0 1*6] [-*15 *26 *28 *24 0 *44] 

[*B5 -.04 .04 ,85 0 1*6] ] def 
/probabilities [ *01 .07 .07 .05 ] def 

1 setlinecap 0 setlinevidth 200 300 translate 30 dup scale dolt ahowpage quit 



Figure 5: The fern is the output generated by the code in listing 4. PostScript's 
ability to do continuous translate-rotate-scale matrix transformations on the fly 
makes it particularly attractive for many fractals. 


key T you will get the original plaintext 
from the encrypted form. 

You can generate a new pseudorandom 
value by adding the existing value to the 
current encrypted character, multiplying 
by a 16-bit constant, and adding a second 
one. You can find these constants by 
eexecing a bunch of $00 (null) values to 
reconstruct the unshifted pseudorandom 
sequence. The first 4-byte pairs are ig¬ 
nored in the eexec interpreter. Presum¬ 
ably, these let you add a user key to your 
coding process. 

Curve Tracing 

PostScript includes a pair of strong Bez¬ 
ier cubic spline curve generators in its 
curveto and rcurveto operators* These 
let you draw the smooth and continuous 
curves used for high-quality typography, 
signatures, cartoon animation, and fancy 
borders, and for any flowing curves. 

A third-order spline curve permits 
only a single cusp, a single loop, or two 
inflection points* To do anything fan¬ 
cier, you have to use multiple splines ar¬ 
ranged end to end* And this is where 
things can get tricky. To look good on 
the page, adjacent splines must join, 
must have the same slope at their junc¬ 
tion, and, ideally, must have a continu¬ 
ous rate of change of slope where they 
meet. They also, of course, should accu¬ 
rately approximate the curve you are try¬ 
ing to generate. 

You can use a curve-tracing routine to 
properly align splines to get a smooth 
and continuous result. While there are 
many options, the curve-tracing routine I 
use seems to give me lots of control and 
appears to do the job. To use it, I enter 
three data values for each and every 
spline end, with which the routine builds 
the composite curve spline by spline. 
The data values are the x position, the y 
position, and the desired slope angle at 
each spline end. Since I am specifying 
the end slope, I am guaranteed that the 
curve is continuous and that the slope is 
an exact match at each spline joint. 

As a simple example, the single curve 
shown in figure 3 is coded as the fol¬ 
lowing: 

[5 5 80 15 15 25] curvetrace 

In this example, you start at 5 } 5 with an 
angle of+80 degrees and end up at 15 j 15 
at an exit angle of +25 degrees* 

The curve-tracing routine can either 
generate a new path or append an exist¬ 
ing one. The convention that I use is that 
initial data values of 0,0 append an exist¬ 
ing curve, letting you mix curves and 

continued 
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It Is Technology. 

VenmrCom’s real time UNIX product 
family has the only real time kernel for 
standard hardware platforms which is 
AT&Ts UNIX System V. Not a simple 
UNIX done. Not just UNIX on top of a 
real time executive. 

Real UNIX provides designers 
with SVID and PQSIX standards, RFS 
and NFS, X-window$, Streams, complete 
development tools, multiple DOS under 
UNIX tasks. And early access to future 
technologies. 

Real time adds performance 
and functionality to UNIX with preempt 
tive and biased scheduling, contiguous file 
system, average interrupt latency of 50 gs, 
bounded context switches, memory lock¬ 
ing, asynchronous I/O, and much more. 

Ask us about VENIX 111 for 


80236/80386 PCs and Single Board Com¬ 
puters; KTX™ for other UNIX versions, 
such as Interactive System’s 386/ixT 1 
and small, diskless, and RGMable 
UNIX kernels. Find out why fmboro, 
Toshiba, GB, and many others are using 
XfenturCom's real time UNIX products. 


■mjl /enturCom 

W Real Time/Real Unix 


215 First Street 
Cambridge, MA 02142 
(617)661-1230 


Nippon \knturCom, Inc. 
Tokyo 102 Japan 03-234-9381 


UNIX is t ftfi* tcrcd trade mark of ATStT 
3S6Jix if a trademark of Interactive Systems Carp, 
VENIX, RTX ate trademarks of VentitrCocQ, Joe. 


straight lines in the same path. You can 
create cusps or inflection points by re- 
peating a data point pair with different 
entry and exit angles. You can generate 
variable curve widths by curve-tracing 
up one side and down the other. 

To draw a pictorial wire, you first 
curve-trace the wire path. Next, set a 1 
setlinecap for rounded ends. Then 
stroke fat white to break anything the 
wire is running over. Stroke black to set 
the wire outline. Finally, stroke gray to 
color the wire. 

Fractal Art 

If the dire predictions in the PostScript 
Reference Manual are taken seriously, 
any attempt whatsoever at doing fractal 
art with PostScript will result in the im¬ 
mediate vaporization of all small furry 
animals within an eight-block radius of 
your PostScript printer. In reality, Post¬ 
Script is idea! for many kinds of fractals. 

To prove this, see figure 5. I’ve taken 
the fern routine that first appeared in “A 
Better Way to Compress Images'* (Janu¬ 
ary 1988 BYTE). I was struck by how 
ungainly all the Iran si ate-rot ate-scale 
transformations were done in both the 
BASIC and C code examples. In con¬ 
trast, matrix image transformations be¬ 
tween device space and user space are in¬ 
herent to the very core of PostScript. 

The code works by first creating a 
table of 128 different transformations 
based on the required probabilities (see 
listing 4). The routine uses this table to 
build up the final fern. As in the example 
cited, the first 20 dots are thrown out to 
give the strange attractor time to start 
strange attracting. It takes a mere 28 data 
values to completely define this fractal 
image. 

What utterly amazes me about this 
fern fractal image is that you do not 
really draw it. Instead, you simply let it 
out, and it leaps at you with a vengeance. 
Very much like learning PostScript. ■ 

Editor’s note: The complete text of the 
code in this article is available in a vari¬ 
ety of formats. See page 5 for details. 


Microcomputer pioneer and PostScript 
authority Don Lancaster is the author of 
26 hooks and countless articles. He 
maintains a no-charge PostScript help 
line at (602) 428-4073. The best time to 
call is from 8 to 5 (MT) on weekdays. You 
can also contact him on BIX c/o 
“editors . 11 

Your questions and comments are wel¬ 
come. Write to: Editor, BYTE, One 
Phoenix Mill Lane t Peterborough, NH 
03458. 
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Feed this to your PC 
and it’ll think it’s an 
HP BASIC workstation. 




TransEra Corporation 


DISCOVER 

HTBAS1C 

FOR 

YOURSELF 


For more 


inmirnatioru vincc 


or call tuda\ 


(801) 224-6550 


Finally, there’s a way for serious technical 
t computer users to get the power and features of 
HP BASIC on a PC. The answer is HTBasic, a real 
^engineering BASIC that turns your PC into an 
HP 9000 series 200/300 BASIC workstation— 
at a fraction of the cost. 

Like HP’s Rocky Mountain 
BASIC, HTBasic from 
TransEra is a state-of-the-art 
BASIC that gives you all the capa¬ 
bilities you need for complex 
engineering applications. Plus you get 
important advanced features you wont find 
with any other PC BASIC. Like the complete set of 
HP graphic commands. Integrated HPIB (GPIB) 
syntax for intelligent instrument control. The 
advanced I/O Path System. Aid built-in matrix math. 

In fact, all die optional HP binaries are built in. There’s nothing 
else to load. You even get the full screen program editing and 
debugging environment. 

Discover the new solution 
for cost-effective technical work¬ 
stations. HTBasic from TransEra. 


TransEra 3707 North Canyon Road, Provo, Utah 84604 • TEL: 801-224-6550 • FAX: 801-224-0355 
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BITE 



THE BYTE 

VIP Awards 


The ballots are in 
for BYTE readers * 
Very Important 
Product awards 


BYTE’s biggest assets are its readers. The tools 
^ggQ ■* 1 you use are important to us. Knowing what you 
READERS' m use an *^ how you use it helps us to know what in* 
AWARDS M formation to bring you each month. 

We recently asked several thousand of you, se¬ 
lected at random, to tell us which devices and 
programs you find the most helpful In your day- 
to-day business and personal computer activi¬ 
ties. We were gratified that so many of you took 
the time to respond thoroughly. Here are the 
products you told us you prefer In each group, 
winners of BYTE’s VIP—Very Important Prod¬ 
uct—awards. 
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FEATURE 


THE BYTE VIP AWARDS 


HARDWARE 



Readers voted the Compaq Deskpro 386 the most popular 
computer system , out of a field of dozens of286s and 386s . 


MICROPROCESSOR CHIP 


MONITOR 
MuItiSync 3D 

The NEC MuItiSync 3D was far and away the winner in this 
classification, with 37 percent of the votes. 

MASS STORAGE DEVICE 

Seagate ST251 

In the category of mass storage devices, readers nominated a 
variety of their favorite hard disk drives, tape backup devices, 
and even WORM (write once, read many times) drives, Sea¬ 
gate's ST251 hard disk drive was the VIP winner, but honor¬ 
able mention goes to the Imprimis Wren series, 

GRAPHICS BOARD 

Paradise VGA Plus 

Widely used in PC clones. Western Digital's Paradise board 
came out on top in this category, while the ATI VGA Wonder 
deserves an honorable mention as a dose contender. 

MEMORY BOARD 

AboveBoard Plus 

Fully half of the respondents in our survey voted the Intel 
AboveBoard Plus as their favorite memory board. The Above- 
Board Plus garnered close to four times as many votes as the 
next runner-up in this category. 

LAN HARDWARE 


Intel 386 

It comes as no surprise that the 386 placed first in this category, 
since it can simultaneously run multiple operating systems and 
handle memory management far more efficiently and with 
greater flexibility than the 286 does. What was a surprise was 
that, although they were distant also-rans, the i486 was a little 
ahead of the 286 for second place, 

COMPUTER SYSTEM 

Deskpro 386 and Mac II 

Readers nominated a total of 63 computer systems in this classi¬ 
fication. Among the dozens of 286 and 386 clones fighting for 
position, the Compaq Deskpro 386 was the favorite, with the 
Mac II coming in first among Motorola-based systems. 

PRINTER 

LaserJet II 

There wasn't even a close contender for honorable mention in 
this category, in which readers nominated 57 different ma¬ 
chines. The Hewlett-Packard LaserJet II won with a third of all 
votes cast. Although the HP LaserJet IIP has been out only a 
few months at this writing, it came in with a respectable 12 
percent of the votes. 


(no winner) 

Readers nominated several products in this category, but no 
product received enough votes for us to accord it a VIP award. 
Honorable mentions, for those who led the pack, go to 3Com's 
Ether Link, Western Digital's Ethernet, and Novell's Ethernet 
cards, 

MODEM 

Smartmodem 2400 

Modem users nominated 41 devices as outstanding, although 
many of the units received only a few votes. The Hayes Smart- 
modem 2400 took the spotlight in this category, receiving 18 
percent of the votes cast—twice as many votes as the next most 
popular modem, the Hayes 9600, 

INPUT/POINTING DEVICE 

Microsoft Mouse 

The Microsoft Mouse got the nod from our readers for the most 
popular input/pointing device, with 44 percent of the votes. 
Honorable mention goes to the Logitech Mouse, which re¬ 
ceived 29 percent of the votes. Votes for other devices fell way 
short of the top two. 


continued 
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BYTE Celebrates Its 


15th Anniversary With A 
Special September Issue! 



BYTE's upcoming September 1990 Issue offers readers an extraordinary retrospective 
of the past 15 years of computing and a view of the future by industry traiibiazers! 

The History of Computing Comes Alive through the unique perspective only 
BYTE editors can offer in their retrospective of watershed events within this 
dynamic Industry. 

Industry Itailblazers Share Their Vision of the Future. As we hurl towards the 21st 
century, BYTE helps you prepare for the future through editorial penned by some of 
the most prominent leaders in the industry such as: 

• Mitch Kapor, founder, Lotus Development Corporation 

• Gary Kildall, Chairman, Digital Research 

• John Warnock, President & CEO, Adobe Systems 

• H. John Caulfield, computer science expert, optical technology 

• Ted Codd, deveioper of the relational database management concept 

• Donald Knuth, professor of Computer Science, Stanford University, author of 
several classic computer science books 

« Niklaus Wirth, developer of Pascal, Modula-2, and Oberon languages 
And, several well-known industry commentators, including: 

• Stewart Alsop, editor and publisher of PC. Letter 

• Esther Dyson, leading forecaster in the industry, publisher and editor of 
Release 1.0 and sponsor of the Annual Personal Computing Forum 

• Brit Hume, anchor, ABC Weekend and Washington Post syndicated 
columnist 

Look for this Landmark Issue on Newsstands in Major Cities, Airports, Train 
Stations and Bookstores Across the Nation! 

Advertisers! 

The September issue will be one of the most compeliing and best read issues 
BYTE has ever published! Call your local sales representative for more information. 

Space Order Closing: July 12 Material Due: July 18 











FEATURE 
THE BYTE VIP AWARDS 


SOFTWARE 


WORD PROCESSOR 
WordPerfect 5.1 

WordPerfect 5.1 landed a whopping lead in the word processor 
category, clearly a VIP among readers. It seems that this pro¬ 
gram not only holds its own, but grows in the popularity polls. 
Honorable mention goes to Microsoft Word, another favorite 
among wordsmiths. 

SPREADSHEET 

Quattro Pro and Lotus 1-2-3 release 2.2 

Among spreadsheet programs, Borland's Quattro Pro and 
Lotus 1 -2-3 release 2.2 came in at a dead heat, each with a third 
of the votes. Honorable mention goes to Microsoft's Excel, with 
almost 25 percent of the votes. 

GRAPHICS 

Harvard Graphics 

Readers nominated a mixed bag of products in the category of 
graphics software. Far and away the winner was Software Pub¬ 
lishing’s Harvard Graphics, which outdid the next highest vote- 
getter by 4 to 1. 

DESKTOP PUBLISHING 

PageMaker 

In desktop publishing packages, Aldus's PageMaker grabbed 
the VIP honors. An honorable mention goes to Xerox’s Ventura 
Publisher, which received seven times as many votes as the 
third-place product. 

DATABASE MANAGER 


FINANCIAL/ACCOUNTING 

Quicken 

The difference between the first and second spots in financial/ 
accounting software was significant. BYTE readers showed 
their preference by voting Intuit's low-cost Quicken a strong 
first place among the contenders. 

ENGINEERING/TECHNICAL 

AutoCAD 

Autodesk’s AutoCAD was a clear winner in this class of soft¬ 
ware, with 42 percent of respondents nominating it as their fa¬ 
vorite package. No other package received more than 10 per¬ 
cent of the votes. 

NETWORKING 

NetWare 386 

Another sweep-the-field product was Novell’s NetWare 386, 
favored by over 40 percent of the readers surveyed. A distant 
runner-up—but still in the Novell family—was NetWare 286, 
with 10 percent of the votes. 

TELECOM M U NICATIONS 

Procomm Plus 

Fully 50 percent of those responding to our survey chose Data- 
storm Technologies’ Procomm Plus as their telecommunica¬ 
tions package of choice. It is interesting, but perhaps not sur¬ 
prising, that a program that started out as a shareware product 
would be the preference of BYTE’s readers 4 to 1 over its near¬ 
est competitor in the balloting. 


Paradox 3 

BYTE readers gave their nod for top database manager to Para¬ 
dox 3. Ashton-Tate’s dBASE III Plus and IV share an honorable 
mention by coming in close behind. 




In (he only category with two winners, Borland's Quattro Pro (left) and release 2.2 of Lotus 1-2-3 finished in a dead heat as 
readers *favorite spreadsheets. 
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FEATURE 
THE BYTE VIP AWARDS 


PROGRAMMING LANGUAGE IMPLEMENTATION 
Turbo Pascal 5 

Borland's Turbo Pascal 5 turned out to be the VIP in this cate¬ 
gory, according to BYTE readers. Interestingly, three other 
products crossed the finish line together with almost exactly 
the same number of votes: Borland Turbo C, Microsoft C 5,1, 
and Microsoft QuickBASIC. 

UTILITY 

Norton Utilities Advanced Edition 3.X 
Sweeping the utility field with 48 percent of the votes was Nor¬ 
ton Utilities Advanced Edition 3.X, BYTE readers also pul in a 
strong vote for Central Point Software's PC Tools, an honor¬ 
able mention with 26 percent of the votes. No other package 
recei ved more than 5 percent of the votes. 


OPERATING SYSTEM 
MS-DOS 3,3 

By far the heaviest votes here went to Microsoft’s MS-DOS 3*3, 
favored by more than half of those surveyed. Among those who 
cast their votes for their favorite non-PC-compatible operating 
system, there was no clear winner. An almost equal number of 
votes came in for AT&T’s Unix System V and the Apple Macin¬ 
tosh's System 6.0. 


The computer industry is maturing. BYTE readers have named 
as Very Important Products those that have steadily provided 
the best in features, quality, and ease of use. Our congratula¬ 
tions to the winners! ■ 


1990 BYTE Readers VIP Awards 


AutoCAD 

Lotus 1*2-3 release 2.2 

Norton Utilities 

Procomm Plus 

Autodesk, Inc. 

Lotus Development Corp. 

Advanced Edition 3.X 

Datastorm Technologies, Inc. 

2320 Marinship Way 

55 Cambridge Pkwy. 

Peter Norton Computing, Inc. 

P.O. Box 1471 

Sausalito, CA 94965 

Cambridge, MA 02142 

2210 Wilshire Blvd., Suite 186 

Columbia, MD 65205 

(415) 332-2344 

(617) 577-8500 

Santa Monica, CA 90403 

(314) 443-3282 

Inquiry 1189. 

Inquiry 119 5. 

(213)319-2000 

Inquiry 1199. 

Inquiry 984. 

Desk pro 386 

Mac 11 


Quicken 

Compaq Computer Corp. 

Apple Computer, Inc. 

PageMaker 

Intuit 

20555 FM 149 

20525 Marian i Ave, 

Aldus Corp, 

155 Linfield 

Houston, TX 77070 

Cupertino, CA 95014 

411 First Ave. S, Suite 200 

Menlo Park, CA 94026 

(800) 231-0900 

(408) 996-1010 

Seattle, WA 98104 

(415) 322-0573 

(713) 370-0670 

Inquiry 1190. 

Inquiry 1196. 

(800) 333-2538 
(206) 622-5500 

Inquiry 985. 


Microsoft Mouse 

Inquiry 981, 

Smartmodem 2400 

Harvard Graphics 

MS-DOS 3.3 


Hayes Microcomputer 

Software Publishing Corp. 

Microsoft Corp. 

Paradise VGA Plus 

Products, Inc. 

1901 Landings Dr, 

1 Microsoft Way 

Western Digital Imaging 

705 Westech Dr. 

P.O. Box 7210 

Redmond, WA 98052 

Paradise Systems 

Norcross, GA 30092 

Mountain View, CA 94039 

(800) 426-9400 

800 East Middlefield Rd. 

(404)449-8791 

(415)962-8910 

(206) 882-8080 

Mountain View, CA 94043 

Inquiry 1193. 

Inquiry 1192. 

Inquiry 1197. 

(800) 331-8127 
(415) 960-3353 

ST251 

Intel 386 

MultiSync 3D 

Inquiry 982, 

Seagate Technology 

AboveBoard Plus 

NEC Technologies, Inc. 


920 Disc Dr. 

Intel Corp, 

1255 Michael Dr. 

Paradox 3 

Scotts Valley, CA 95066 

3065 Bowers Ave. 

Wood Dale, IL6019I 

Quattro Pro 

(800) 468-3470 

Santa Clara, CA 95051 

(70S) 860-9500 

Turbo Pascal 5 

(408) 438-6550 

(408) 765-8080 

Inquiry 1194. 

Inquiry 1198. 

Borland International, Inc. 

1800 Green Hills Rd. 

Inquiry 986. 


NetWare 386 

P.O. Box 660001 

WordPerfect 5.1 

LaserJet II 

Novell, Inc. 

Scotts Valley, CA 95066 

WordPerfect Corp. 

Hewlett-Packard Co. 

122 East 1700 South 

(800) 543-7543 

1555 North Technology Way 

3000 Hanover St. 

Provo, UT 84601 

(408) 438-8400 

Orem, Utah 84057 

Palo Alto, CA 94304 

(800) 453-1267 

Inquiry 983, 

(800) 321-4566 

(800) 752-0900 

(801)379-5900 


(801)225-5000 

(415) 857-1501 

Inquiry 1191. 

Inquiry 1200. 


Inquiry 987, 
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OVER $2 MILLION DOLLARS WORTH 


OF INVENTORY DROPPED IN OUR LAP 
TO SELL TO YOU AT WHOLESALE PRICES 

EE9 HI El 




2014 McCULLOCH BOULEVARD, SUITE A 
LAKE HAVASU CITY, ARIZONA 86403 
(602) 453-9555 • 1-800-752-6016 • Fax (602) 453-9379 


FIVE YEAR WARRANTY 
ON ALL SPREE SYSTEMS 


SPREE COMPUTERS 


286-12 MHZ 

80286 12 MHZ AT 
1 MEG MEMORY 
1.2 or 1.44 FLOPPY DRIVE 
40 MEG HARD DISK 
101 KEYBOARD w/TRACKBALL 
VGA MONITOR & CARD w/256K 
TWO SERIAL PORTS 
ONE PARALLEL 

$1499 


mmmmsmm 



PLEASE CALL ON 
SPECIAL CONFIGURATION 


386-20 MHZ 


80386 20 MHZ AT 
1 MEG MEMORY 
1J2 or 1.44 FLOPPY DRIVE 
40 MEG HARD DISK 
101 KEYBOARD w/TRACKBALL 
VGA MONITOR & CARD w/256K 
TWO SERIAL PORTS 
ONE PARALLEL PORT 


25 MHZ AVAIL- (fc-l QQQ 
ABLE CALL ?1077 




C A11 Seagates Available 
.CALL FOR PRICING 


BLOW-OUT SPECIALS 


cS 5 Seagate 


MFM DRIVES DRIVE 

Dry* Oly 

xnot 

ST225 

65MS 

21 MEG 

$199. 

$239. 

ST125 

28 MS 

21 MEG 

$229. 

$279. 

ST138 

28 MS 

32MEG 

$279. 

$329. 

ST251-1 

28 MS 

42MEG 

$329. 

$389. 

ST151 

24 MS 

42MEG 

$379. 

$439. 

ST4096 

28 MS 

80MEG 

$559. 

$609 

RLL DRIVES 




ST225R 

70MS 

21 MEG 

$189. 

$239. 

ST238R 

65MS 

32MEG 

$219. 

$269. 

ST138R 

28MS 

32MEG 

$259. 

$309. 

ST250R 

70MS 

42MEG 

$279. 

$339. 

ST157R 

28 MS 

49MEG 

$369. 

$419. 

ST277R 

28MS 

64MEG 

$379. 

$439. 

SCSI DRIVES 




ST138N 

28 MS 

32MEG 

$349. 

$399. 

ST157N 

28 MS 

48MEG 

$439. 

$489. 

ST177N 

24 MS 

60MEG 

$559. 

$609. 

ST1096N 

24 MS 

83MEG 

$799. 

$849. 


DTK 

BAREBONE AT (10 MHZ) 
CASE • MB • P.S 
$299 


EMERSON 

MONOCHROME 

CARD & MONITOR ^ 
$109 ^ 


V A 


(Unbelievable) 

DELTAGOLD XT 

(10 MHZ) 

612K • 1 DRIVE • I/O CARD 
MONOCHROME MONITOR & CARD 
KEYBOARD • MS DOS • BASIC 
$449 


EMERSON 

VGA 

MONITOR & CARD 
$399 


MODEM 

BLOW-OUT 



Panasonic. 

Otfce Automatonj^VIl 

PANASONIC 1124 kjri. 

_$28?_ 


REPLACEMENT 
POWER SUPPLY 
150 WATT $39 
200 WATT $49 


HAYES 

COMPATIBLE 

1200 INTERNAL $39 
2400 INTERNAL $79 


M 







LAPTOP COMPUTER ACCESSORIES 


PRINTERS 


TOSHIBA 


ACCESSORIES 


T1000 
T1000 SE 
T1200 FB 
T1200 HB 
T1600 20 MEG 
T1600 40 MEG 
T 3100 E 40 MEG 
T 3100 SX 

T 32001.44 20 MEG 
T 3200 SX 
T 5100 

T 5100 100 MEG 
T 5200 40 MEG 
T 5200 100 MEG 


$ 599 
$1100 
$1319 
$1799 
$2999 
$3359 
$2819 
$3550 
$3299 
$3779 
$3899 
$4499 
$4619 
$4979 


T-IOOO 

AC ADAPTER T-100/1100+ 
2400 B MODEMS 
CARRY CASE FABRIC 
UNIV. 9 VOLT ADAPTER 
T-1200 F/H 
2400 B MODEM 
BATTERY PACK 
BATTERY RECHARCER 
CARRY CASE 

T-IOOO SE 

BATTERY PACK 
2400 B MODEM 
UPGRADES 132 MEG 

T-1600 

BATTERY CHARGER 
LOW CAP BATTERY PACK 
FABRIC CARRY CASE 
2400 B MODEM 
2 MB INT. MEM. BRD. 


4200 

199.00 

39.99 

CALL 


T-3200 

CARRY CASE 
3MB MEM. BRD. 


99.00 

1079.00 


199.00 

79.00 

279.00 

79.00 


T-5100 

LEATHER CARRY CASE 
FABRIC CARRY CASE 
2MG MEM. BRD. 


299.00 

99.00 

699.00 


HP DESK JET PLUS 

$ 699 

HP IIP 

That HEWLETT 

kiTJk PACKARD 

$ 979 

HP II 

Wj.^% HEWLETT 
PACKARD 

$1565 

HP IID 

HEWLETT 
LcJ PACKARD 

$2750 

HP III 

RUV HEWLETT 
m?nA PACKARD 

$1775 


CALL 

CALL 

CALL 


T-5200 

16 BTT LAN CARD 
2400B EXP SLOT 
2 MB MEM. BRD. 

FABRIC CASE 
LEATHER CARRY CASE 


MEMORY & ACC. 


279.00 

69.00 


UNIVERSAL 
LAPTOP 
PARTS: 

89.00 M.& DOS 3.3 

199.00 LAPUNK k ALL LAPTOPS 
699.00 M.& DOS 4.01 

All prices subject to change - 


49.00 

179.00 

HP II & II D 

539.00 

1 MB 

$249 

99.00 

2MB 

$359 

299.00 

4 MB 

$599 


TONER 

$ 79 


HP IIP 

99.00 

1MB 

$250 

99.00 

2 MB 

$359 

CALL 

TONER 

$ 59 


PACIFIC DATA 


FONTS 

POSTSCRIPTS $479 

SPREADSHEET $110 

25 IN ONE $265 

PLOTTER $249 

HEADLINE $749 


310 BYTE* JULY 1990 


Circle 273 on Reader Service Card 














































BVTE 


Product Showcase 

BUYER’S MART 
BYTE BITS 
PRODUCT SPOTS 
■ MICRO PRODUCT CENTER 



ILLUSTRATION: JULIE E. MURPHREE © 1989 


JULY 1990 - BYTE 311 



















-The Buyer’s Mart- 

A Directory of Products and Services 


THE BUYER’S MART is a monthly advertising section which enables readers 
to easily locate suppliers by product category. As a unique feature, each 
BUYER’S MART ad includes a Reader Service number to assist interested 
readers in requesting information from participating advertisers. 

Effective January 1,1990. 

RATES: 1x-$590 3x-$550 6x-$525 12x-$475 24x-$450 
Prepayment must accompany each insertion. VISA/MC Accepted. 

AD FORMAT: Each ad will be designed and typeset by BYTE. Advertisers must 


furnish typewritten copy. Ads can include headline (23 characters maximum), 
descriptive text (250 characters is recommended, but up to 350 characters can 
be accommodated), plus company name, address and telephone number. Do 
not send logos or camera-ready artwork. 

DEADLINE: Ad copy is due approximately 2 months prior to issue date. For ex¬ 
ample: November issue closes on September 8. Send your copy and payment 
to THE BUYER’S MART, BYTE Magazine, 1 Phoenix Mill Lane, Peterborough, 
NH 03458. For more information call Brian Higgins at 603-924-3754. 


ACCESSORIES 


ACCESSORIES 

1 1 

BAR CODE 




CUT RIBBON COSTS! 

Re-ink your printer ribbons quickly and easily. Do all 
cartridge ribbons with just one inker! For crisp, black 
professional print since 1982. You can choose from 3 
models: Manual E-Zee Inker — $39.50 

Electric E-Zee Inker — $94.50 

Ink Master (Electric) — $189.00 

1000s of satisfied users. Money-back guarantee. 

BORG INDUSTRIES 

525 MAIN ST. JANESVILLE, IA 50647 

1-800-553-2404 In IA: 319-987-2976 


HEWLETT PACKARD 

Buy — Sell — Trade 

Laser Jet HMD 1400/2400 Color Pro (7440) 550 

Genume HP 2 MegM Meg 400H200 HP-755CA 1700 

Desk Jet 400 Draft Pro DXL/EXL 3300/5000 

Rugged Writer BOO Draftmaster I/ll 55006000 

Electrostatic Plotters C1600 <0 SoeyC 1601 (E Size) 14000/16500 
Science Accessories Corporation Sonic Digitizers 

36" * 48" (2750) 60" * 72 " (3175) 

T. E. Dasher & Associates 

4117 Second Ave S., Birmingham. AL 35222 

Phone: (205) 591-4747 Fax: (205) 591-1108 


LABELING SOFTWARE 

On EPSON, IBM. OKI dot matrix or LaserJet. Flexible 
design on one easy screen Any format/size. Up to 120 
fields/label 18 text sizes to 3~-readable at 100' AIAG, 
MIL-STD, 2 of 5.12a UPC/EAN, Code 39 File Input & 
Scanned logos/symbols (PCX)—$279. Other programs 
from $49. 30-day $$ back 

Worthington Data Solutions 

417 A Ingalls St, Santa Cruz. CA 95060 

(800) 345-4220 In CA: (408) 458-9938 

Inquiry 576. 

APPLICATION GENERATOR 


COMPANION AND EXTENDER 

Place a keyboard and monitor up to 600' from your CPU 
with EXTENDER and COMPANION products Keep a 
second Keyboard/Monitor at the CPU with COM¬ 
PANION. Supports MDA, CQA, EGA, VGA, PS2. Uses 
single -14" cable 

Prices start at $149,00 for EXTENDER and $219.00 for 
COMPANION 25 ft. unit complete. 

CYBEX CORPORATION 

2800-H Bob Wallace. Huntsville, AL 35805 

205-534-0011 International Fax #205-534-0010 


VERY EASY C PROGRAMMING 

Includes complete Unix, Microsoft and Turbo C compatible 
source code. 

1. CO: Cream C program from data *179 

2, COW: C 'eales Window* program* *180 

1 CGX: Creates C++ programs Si09 

4. COP: Creates Windows animation $1S9 

5 CGA C application gonerater loolhil S2S9 

Other products include Hypertext $159, Input Processor $129, Pro¬ 
log interpreter $79. Call lor complete catalog. No source versions 
and demodisk are alao available. 

A. 1. Coder 

32651 N. Burr Oak. Solon. OH 44139 
(216) 349-4850 


BAR CODE READERS 

For PC, XT, AT. & PS/2, Macintosh, and any RS-232 
terminal Acts like 2nd keyboard, bar codes read 
as keyed data. With steel wand— S399. Top rated 
in independent reviews. Works with DOS, Xenix, 
Novell. Alloy. -ALL software. Lasers, magstripe, & 
slot badge readers. 30-day $$ back. 

Worthington Data Solutions 

417A Ingalls St. Santa Cruz. CA 95060 

(800) 345-4220 In CA: (408) 458-9938 

Inquiry 577. 

ARTIFICIAL INTELLIGENCE 

1 

FREE CATALOG 

A complete source for all your computer supplies — media, 
paper, cables, furniture, software, ribbons, laser, 
cleaning , FAX supplies, accessories & more!! 

Order Bulk Disks, 100% Warranty, 50 Minimum 

5.25" DS/DD 25 c 3.5" DS/DD 45 c 

5.25" DS/HD 45 c 3.5" DS/HD 99 c 

GAAN COMPUTER SUPPLIES 

186 B East Sunnyoaks Ave., Campbell, CA 95008 
(800) 523-1238. In Calif. (408) 370-6747 


NATURAL LANGUAGE C LIBRARY 

Increase your market share! Use JAKE to add a natural 
language front end to your application. JAKE translates 
English queries and commands into C function calls 
and data structures JAKE oilers context-sensitive 
semantic processing; interfaces easily; <64K mem. 
JAKE $495. INTERACTIVE DEMO $10 

ENGLISH KNOWLEDGE SYSTEMS, INC. 

5525 Scotts Valley Dr. #22. Scotts Valley, GA 95066 

(408) 438-6922 


PORTABLE READER 

Battery-operated, handheld reader with 64K static RAM. 
2x16 LCD display. 32-key keyboard, Real-Time-Clock 
Wand or laser scanner Program prompts and data 
checking through Its own keyboard. Easy data transfer 
by RS-232 port or PC, PS/2 keyboard. Doubles as On- 
Line Reader. 30-day S$ back. 

Worthington Data Solutions 

417A Ingalls Si. Santa Cruz, CA 95060 

(800) 345-4220 In CA: (408) 458-9938 

Inquiry 578. 

Inquiry 583. 


Finally a Better Toner Cartridge tor your 

Canon PC Copier: HP* or Apple* Laser Printer 

RtflU KIT 6 S 19 95 MVt NEARLY *25000 M nirtft 

Of 3 FOW *5000 IhrM nfHli mlim cartadgM 

tow Mxttat* tow Cmnogei la accept ret* torts FlKfet ire pr» aritad) 

PC 3-5 Cirtildpe *8995 MP A Ape* Sene* I EP, CX *10996 

PC 67 Cartridge $12995 HP 6 Apple Senes 1. EPS. SX *10996 

PC 10-25 CartrUJo* *9995 rrwv othw User Primers that me Canon fnjnei 

These loner cartrdgn art medftod to easiy tw milled up to ttmt xtotKmi femej 

yourself wflti simple mstruehom In r*«l tot Colors otso miaM 

can Morack, Inc. 

9132 Windsor Or. Palos Hill*. IL 60465 

Phono. (708) 598-0580 1 800-837-9696 Fax (708) 598-9203 


NeuralWorks Explorer 

NeuralWorks Explorer is a neural net tutorial 
that provides the novice user with a method of 
learning neural net theory as well as an environ¬ 
ment in which to build practical real time applica¬ 
tions such as targeted marketing, stock prediction, 
process control and more. PC and MAC. Price $199 

NeuralWare, Inc. 

412-787-8222 


PRINT BAR CODES/BIG TEXT 
FROM YOUR PROGRAM 

Add bar codes and big graphics characters to your pro¬ 
gram. Print from ANY MS-DOS language. Bar codes: 
UPC, EAN, 2 of 5. MSI, Code 39. Epson. Oki. IBM dot 
matrix text up to Vt". LaserJet up to 2". Font cartridges 
not required. $179-$239. 30-day $$ back. 

Worthington Data Solutions 

417-A Ingalls Si. Santa Cruz. CA 95060 

(800) 345-4220 In CA: (408) 458-9938 

Inquiry 579. Inquiry 584. 


YOUR SALES MESSAGE 

about the special computer product or service 
that you provide belongs in print. 

THE BUYER’S MART 

can help you reach computer professionals and 
produce valuable inquiries for your company! 
Call Brian Higgins for more information 

603-924-3754 

or 

Fax: 603-924-2683 


The Knowledge Engine: 

Hypermedia for the rest of us! 

The Knowledge Engine le an con-driven, object-orianted hypermedia pro¬ 
gram tor MS-DOS oompulm. Much more then a HyperCard* clone. The 
Knowledge Engine a tows even non-programmers to create breatntakingty 
powerful hypermedia apptetton* wmpfy tw "poinong end clicking". Features 
metode: full graphics support tor CGA. EGA, VGA, Super VGA, and 0514A 
PCX lie support: memory-resident graphics snapshot program; graphics 
painter; animation editor, powerful programming language, and much more 

A runtime library allows The Knowledge Engine to be embedded into 
Vcrosoft and Turbo C programs. Only S496 tor MS-DOS. Arsons also 
available tor UNIX and ASMOO Demo d«s* *25. 

Software Artistry, Inc. 

3500 DePauw Blvd . Suite 1100, Indianapolis. IN 46268 
Phone: (317) 876-3042 Fax: (317) 876-3258 


BAR CODE READERS 

Keyboard emulation for PC/XT/AT & PS/2’s, all 
clones and any RS-232 Terminal. Transparent to 
your operating system Available with Steel 
wands, Lasers, Siot & Magstripe Readers Same 
day shipping, 30-day money-back guarantee. 
One-year warranty Reseller discounts available. 

AMERICAN MICROSYSTEMS 

(800) 648-4452 (817) 571-9015 FAX (817) 685-6232 


Inquiry 580. Inquiry 585. 
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BAR CODE 


BAR CODE 

1 1 

CD-ROM 




BAR CODE PRINTING SOFTWARE 

* MS/PC DOS SYSTEMS 

- 9 & 24 PIN DOT MATRIX 

- B-P LASER JET7P LU 5/SERIES II 

- MENU-DRIVEN dr MEMORY RESIDENT 

* CODE 39, 1 2/5. UPC A/E f EAN 0/13 

* BIG TEXT & BAR CODE SOFTFONTS 

AMERICAN MICROSYSTEMS 

(600) 646-44 H (BIT) 571-9015 FAX f81T) 685-6332 


DATA INPUT DEVICES 

Bar Code, Magnetic Stripe Readers & SmanCard Encoder/ 
Ftoader Ipr microcomputer & terminate Including ]6M P$/2 
& othsrs, DEC, M acintosh, ATST. CT, Wyse, Wang. Alt readers 
connect on the keyboard cebte & am transparent to all soft¬ 
ware, UPC &39 print programs, magnetic encoders, & por¬ 
table readers ere also available. 

TPS Electronics 

4047 Transport, Palo Alio. CA 94303 

415-356*6833 Telex 371-9097 TPS PLA 
1-600-526-5920 FAX: 415-856-3843 


ALDE CORPORATION 

CD ROM players as low as $499 plus 
selected disc, Choose from many titles. 
Aide does consulting, joint venture and/or 
royalty projects for qualified parties. Write, 
call or fax for complete information. New 
Ada release. 

Box 1086. Glen Lake, MN 55346 

1 -800-727-9724 FAX: 1 -612-934-2824 


Inquiry 590. 

Inquiry 596, 

BAR CODE PRINTING 

Print bar codes from foot custom pregrem. ANSI C routines 
goner ala and prlrt Code39,125, Codatosr; UPC A/E, EAN VI3 
and supplements. Supports User Jet, OKI, and EPSON and 
custom printers, Wbrks wiih UNIX/XENIX, MSDOS and 
others. All SOURCE CODE Included. No royalties. Stogie pat¬ 
tern $85,00. All patterns *250. 

Infinity Computer Services, Inc. 

PjQ. Bos 269, Cooper aburg, PA 1B036 

Voice: 215-965-7699 BBS: 215 956-9026 


VARIANT MICROSYSTEMS 

BAR CODE READERS DELIVER 

WAND/LASER/MAGNETJC CARD CONNECTIVITY 

- Kayboard wedges (IntemaUExlsrnaf) tof IBM PC/XW, P3TC 
and portables. 

* HS23.2 wedges for WYSE, Link, KFmtror> terminals 

- Bar coda and label printing schwara 

* Full two-year warranty 

• 30-Day Money-Back Guarantee 

• Extensive VAH/Dealer Discounts 

3S+3 De lx Cruz EM„ Suite ^GO/Sante Clara, CA 95D&*/(41M) 9&S-18B0 
FAX- 1415) 623-1372 


Largest Selection and Best Price 

Microsoft Programmers Library & Drive $949- 
Computar Library $895 - Public Domain SAW $49. 
NEC PC or Mac Drive Kit $749 - Bookshelf-Best Price! 

Drives from S499 Hundreds of titles from 529, 

MG/VI SA/AMEX/COD, Money-hack Guarantee 

Call or write for free 120-page catalog. 

Bureau of Electronic Publishing 

141 Now Road. Farslppany, NJ 07054 

600-828-4766 

THE SOURCE FOR CD-ROM 

SwDKatiw page 7ft. 

Inquiry 586. 

nquiry 591 


1 

BASIC CUP MUSIC 





PC-Wand Bar Code Solutions 

Bar codes are easy with a FULL Urns ol readers & 
primers. They plug &. play with your existing syalems, 
most all makes o i CPU/prlnterTterminalfecftware In your 
of lice, store, truck, factory or warehouse. Our bar coda 
DOS programs print on matrix or laser printers. 30 day 
refund, 1 year warranty. 

International Technologies & Systems Corp. 

655-K North Berry St., Brea, CA 93621 

TEL: {714} 990-tflBO FAX: (714) 990-2503 


300 Songs S Sound Effects 

The ENTER-tatner mrnains by tar the biggest A. be si collection an 

Lha market tor DOS machines. Flay like ajulceboklhmugh ynur PC 
speaker or use selections in ygur own programs. 

hlo rtryaHies required—source code included. 

An Excellent GiftI 

i72-pfl. manual. 525" or35 u disks. BASIC 20 or later req'd, 
Dealer inquiries welcome. $2a9S (S3.50 US. stihj> mcvisa/m □. 

(800) 727-4140-Money Back Guarantee 

P0I Music Software, 1511 4Btft St„ Boulder CD 80303. (3D3) 44D414Q 


CD ROM, Inc* 

CD-ROM. WORM. MAGNE TtJ-OPTICAL DRIVES, CD-flQM DISCS 

FM IBM AND MAC, OPTICAL CONSULT! ffG SERVICES 

* PUBLISHING * DISTTUBUTIQW 1 NETWORKING 

DUALITY PRODUCTS AM) SERVICES AT COMPETITIVE PWCES 

FREE CATALOG 

TEL. 303-231-9373 

1657 COLE BLV0„ SUITE m GOLDEN, CO WHD1 

FAX: 303-231-95B1, CIS: 72007,544 

YKWMCMffimNT POs 

Inquiry 587, I 

Inquiry 592. 

Inquiry 597. 

1 

BRAILLE 





5-YR, WARRANTY AT PERCON 

PERCON decoders are now covered by a five- 
year limited warranty, Thai means you wont 
spend one cent replacing your PERCON bar 
code decoder for five full years. Thate reliability 
you can count on! 

PERCON 

2190 W. 11 (h Ave,, Eugene, OR 97402 

Phone: (900) 073-7266 FAX: (503) 344-1399 

See our ad on page 324. 


BRAILLE PUBLISHING 

Whether you have occasional word-processed memos or toll- 
length textbooks, a Duxbury Translator enables ranverston 
to properly contracted and formatted braille- The choice of 
ptdessionaJ publishers worldwide since 1G7£ Dmibury soft* 
were For MSDOS, Macintosh. Unix and other systems sup¬ 
ports: English Braille and Computer Braille (bidirectionally). 
Textbook Format, French, Spanish, Arabic, and others. 

Duxbury Systems, Inc. 

435 King Si.. P.D Box ISM. Lilllatnn, MA 01460 USA 

SOB-466-9766 


CD* RO M / WO RM/Efl ASA B LE S 

WE BEAT ANY PRICE 

CALL FOR LOW. LOW MONTHLY SPECIALS 

CD-ROM Drives: HITACHI « NEC * SONY « TOSHIBA * 
PHILLIPS * OENOW - CHINON 
Wbnti DrtVfiS: MAXTOR - PANASONIC * PIONEER * TOSHIBA 
Erasable Drives: MAXTOR * CANON * SONY 

ENORMOUS STOCK of CD-ROM ttiSCtt, unmatched anywtefBi 
AMDUHCMSHCQDPO *i fflaftum* DCC <ccc 

CD-ROM SHOPPER £££22! 

ties Elm Terrace 244ir auto order line 

Rahway, WJ 07065 7 days a week 


Inquiry 593. 

Inquiry 598, 


CABLES AND ACCESSORIES 

1 




PC BAR CODE SPECIALISTS 

Bar code readers design ad for fast, reliable, cosl 
effective data entry. Looks Just like keyboard date! 
Choose from stainless steal wand or laser Interface. 
Also, powerful BarCode and Text printing soHware. 
Great warranty, Dealer Inquiries welcome. 

Seagull Scientific Systems 

15127 ISLE, 24th, Suite 333, Redmond. WA 9B052 

206-451-8966 


Parallel Printer Gables $3.59 and Up 

Serial Cables $4.95 and Up 

Switchboxes $11.95 and Up 

We can supply ALL your cabling needs, Master¬ 
Card & Visa Accepted, Dealer pricing available. 
Corporate 8 Government accounls welcomed. 

CONNECT-* IT 

RO. Box 14337, Arlington, Texas 76094 
(617) 461-9400 M-F 9-6 p.m. cst 


CD-ROM Developer’s Lab 

Mulilmadla productfon resource lor Mac 4 PC developers 4 
manager*. Proven design, management. data prop, program- 
mlng. premaalerinfl:, and manufacturing techniques & specs 

If cm TH leading companies. Demos of ofMhe-sneti toots to* 
Imaging, audio, animation (Mac). Reel applications using 
Media-Mixer source tools, CD-ROM XA PC or Mao $795: 
Transportable SB4S Visa or MasterCard. 

Software Mart, Inc. 

4131 Spicewpqd Springs Ftaad 1*3, Austin, IX 787S9 

512*346-7887 

Inquiry 588. 

Inquiry 594, 

Inquiry 599. 


CAD 


COMMUNICATIONS 




BAR CODE READERS 

Among the best and most widely used bar code 
decoders, Reeds all major cedes (39, 1 2/5, S 2/5, 
UPC/E AN/JAN, CODABAR, MSI). Connects between 
keyboard and system. IBM, PS/2, MAC, DEC-VT com¬ 
patible. OS a software independent- Same day ship. 

2 Ytear Warranty (pen indd). 

Largs RbsQUbt Discounts 

Solutions Engineering 

4705 Langdrum Lara, Bethesda, MD 20615 

(800) 635-8633 (301) 652-2738 


CAD-DRAWING VIEWSTATION 

Allows nort-CAD users to view drawings on PCs. print, plot, 
attach personal notes, and hyper-link between tiles. Change 
views and layers. Accurals entity representation Easy to use. 

• Slrlin VIEW/DWG tor AutoCAD PWG file*: $295 

• Sprite VlEW/PLUS for DWQ. DXF. HPGL and dBase: $395 
Developers; ask about linkable Sirlin VIEVWLIB. Dealers 
welcome. 

Sirlin Computer Corporation 

225 Lowell Road, Hudson, NH 03051 

(603) 595-0420 


RS232C/RS485 CONVERTOR 

COM32 interfaces POhased systems to RS4S5 com- 
munioatlons networks, 

* Unique automatically controlled FL5485 transmit enable 

* 1200 to 0600 baud—timing lunctions handled automatically 

* 500V elecirical isolation ■ Qplical isolation—computer 
surge and transient protedipn * Use d irect or via modem 

* Compacl, power adaptor induded, S350. Free info 

POWER MEASUREMENT LTD. 

6702 flajpur Place, Victoria. B.C. CANADA V3X 3X1 

Tel: (604) 662-5118 FAX: (604) 6S2-0411 

Inquiry 589, 

Inquiry 595. 

Inquiry 600 
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DATA/DISK CONVERSION 



THE 41 CHOICE 

in disk & tape conversion 

for many leading corporations, govern men! agendas, 
law firms, and companies In every induslry^worlckwide. 

Free test * Satisfaction guaranteed 

Graphics Unlimited Inc. 

3000 Second Si. North, Minneapolis, MN 55411 

(G12) 566-7571 or (612) 520-2345 

FAX: (612) 565-6783 

Inquiry 619, 

QUALITY CONVERSIONS 

fa d* 1 Trcm virtually 

ANY TAPE OR DISK FORMAT! 

Horan Data Services converts ewer 2000 lormals ind. 

94 rack laps, 3480 Cartridge and 8', 5 Wi" or 316' disk¬ 
ettes. All tfansilreg & most operating systems supported 
Formats Include EBCDIC. ASCII, databases, spread¬ 
sheets, end dedicated or PC word processors 

Call t-800-677-3305 

Hours 6:00 AM to 5:30 PM Eastern Time 

S17 Main Street, Third Flw, Cincinnati OH 45202 

Inquiry 620, 

'** Wo RENT conversion systems or 
DO the conversion for you!*** 

Converaion Capabilities: 9 Track Tape. 8" Disk, 
v*" Cartridge, Word Processors, Optical Disk, 

2.3 Gigabyte Backup. Fax Workstations 

WE WILL SOLVE YQLJFt DATA CONVERSION PROBLEMS! 

LI ON SG ATE DATA SERVICES 

CALL: (BIB) 704-5807 OR FAX: (818) 716*5647 

Inquiry 621. 

IBM PC ^ TO# HP FILE COPY 

FASTER EASIER TO USE 

Update version uses windows: Call for free demo! IBM 

PC <to> HP File Copy allows IBM PCs, PS/2, 
compatibles to Interchange fifes with Hewlett- 
Packard Series 70, SO, 200, 300, 1000. 9000s. 

Oswego Software 

Box 310 708/55 4-3 5S7 

Oswego, IL 60543 FAX 70B/554-3573 

Enquiry 622, 

CONVERSION SERVICES 

Convert any SMrack magnetic tape to or from over 
2000 formats including 3Va* SVt", fl 1 ’ disk formats 4 
word processors. Disk-Msk conversions also 
available, Call for more info. Introducing OCR Scan¬ 
ning Services. 

Pivar Computing Services, Inc. 

165 Arlington Hgts. Rd., Dept 

Buffalo Grove, IL 60089 (800) Convert 


DATABASE MGMT SYSTEMS 


dBASE file access from C 

Code Base 4 is a library of C routines which 
gives complete dBASE or Clipper func¬ 
tionality and file compatibility Use DOS, 
Unix, OS/2 or MS Windows, 

$295 with Source! FREE DEMO 

Sequiter Software Inc. 

Call (403) 448-0313 Fax (403) 448-0315 

■See our ad on page 211 


inquiry 623. 


DEMOS/TUTORIALS 


INSTANT REPLAY III 

Buto Demos, lUMiate, Prototypes, Presentations, Music, 
Timed Keyboard Macros, and Menu Systems. Includes 
Screen Maker; Keystroke/Time Editor; Program Memorizei; 
and Animator. Rec'd Great Revie^sl Simply toe BEST Wot 
copy protected. No fpyalties. 60-day satisfaction money- 
back guax. IBM and Compatb. $199.00 U.S.ChfaCi, Crd. 
Ctemo Diskette $5,00. 

NOSTRADAMUS, INC. 

BO. Box 9252 

Salt Lake City, Utah 84109 (SOI) 272-0671 


Inquiry 624. 


DISASSEMBLERS 


» PROCESSOR/CONTROLLER 

805x/804x/6SGx/ZHO versions available 

* n*sds HEX ar binary rite 

■ Writes 'aasambla r-raBfly' eourca 

■ Multiple crfl^rslere-nM listing 

■ Lipw-bylrna oOnlPiMrit twlct hex dump 

■ TAG tile allawa you Id control dhaafl&amhty 
Pbwsrtul, sasy^to-uw, PC/MS DOS based Cross' 

disassembler. Adapt output file format for your assembler. 

only $179.95 

DL5 Development, One Gale Rd —Brick, NJ M723 

(201) 920-6807 


80x86 .EXEACOM to .ASM 

■ Accurately reconstruct, study & modify [64K+] programs wllh 
a fflfojtaurtJ of input or editing of ouipui. 

■ Assembly language oulpul is MASM B.K-compatihle. 

- Exhaustive llaw-trace disti nguiehes cede horn dels 

* Beal formats for each. Commented BIOS callsfDQS lunc. 
lions. SEGMEklTPROCtolher vital pseudoops 

PC-DfSnDATa (SV*" disk & manual) $165 

PRO/AM SOFTWARE 

230 Cardigan Road. Centervrlla. OH 45459 
(513) 435-4490 (9 A.M -5 RM, ESI M-F) 


Inquiry 625. 


S0FT-X-PLORE 

Sae "BYTE's May 68 issue pg. 76." Disassemfcte 500 
kb n program at 10,000/min. (*| in any file, ROM/RAM 
memory up la 80386 Instmctton sel ('). SOFT-X-p1or»: 

* Is for MS/DOS 2.0+ systems 

4 uses 20 algorithms and seven passes (*) 

* only $99.95 plus S&H w/30-day guarantee. 

To order call (095) 446-4556 or i nfo (303) 953-0236 

Or write RJSWANTEK INC. 

17B Brookslde Rd., Newington. CT 06111 
* beg on the market MCfVFSA accepted 

Inquiry 626. 


DISK DRIVES 


PS/2 DRIVES FOR PCs ATs 

CompatiKIUPC.$279 

CompatiKit/AT $219 

Built-in floppy controller—no problem. 
Supports mufliple drives and formats. Lets your 
computer use IBM PS/21.4M diskettes plus more/ 
Call tor further information or to place an order. 
VtSMtfOGOQfCt&CK. 

Micro Solutions Computer Products 

132 W Lincoln Hwy . DeKflft* IL 60115 81 S/756-3411 

_ _ our ad on page TDg _ 

Inquiry 627. 


DISK DUPLICATION 


SOFTWARE PRODUCTION 

* Disk duplication 

* Warehousing 

• All formate 

* Drop shipping 

* EVERLOCK copy 

* Fulfillment 

protection 

* 484tour delivery 

* Lab-el/sleeve printing 

* Consultation & 

* Full packaging 

guidance 

services _ t ^ 

Star-Byte, Inc, 

3860 Bflfgey Hd.. Hatfield, RA, 19440 

215-997-2470 

a 50-24 3-1515 


Inquiry 628, 


EDUCATION 


BSe. a MS. In COMPUTER SCIENCE 

The American Insti tute farComputer SctonCfag offers en in, 
depth correspondence program lo earn your Bachelor (A 
Science and Master of Science degrees in Computer Science 
art home. BSC, subjecte covered are MS/DGS. BASIC. 
PASCAL, C, Data fMe Processing, Date Structures & 
Operating systems. MS program mcftHtes subjects in Sotl- 
ware Engineering and Artificial Intelligence. 

AMERICAN INST for COMPUTER SCIENCES 

1704-BY 11th Ave So,, Birmingham. AL 35205 

_ 205-933-0339 _ 

Inquiry 629. 


ENTERTAINMENT 


-3 8 6 S P Y S 

386 SPYS, the energy, excitemsrtl and superior graphics 
you've been looking for in an animaied arcade game Wrll- 
ten specifically for PC’s with a36ST3a6SX processor, Hi Res 
EGA graphics, 1 meg of memorv and a hard disk. You will 
IlneJ incredible detail and action throughout. Try a demo disk 
now for $&95 or the full gama lor $49,95. Include $3 S&H 

GENKl SOFTWARE CORPORATION 

Imagination powered by the 366" 

(MO) 673-9038 Mastercard or Visa £301] 997-6333 
P.O. Box 25631 Columbia, MD 21045 


Inquiry 630. 


NEMESIS- Go Master® 

G0, a game qi Strategy elegance, has been a way Df lire m 
Ihe Orient for over lour thousand years. Many consider Go 
to be the secret or tha Japanese businessman’s success 
1 White chess is a game of war, Qo is a game of market share" 
[President of Nfkka Hotels! 

iJ t1 you are Interested in Go, buy this program." 

Game erf the Month J, Poumelle BYTE 77H7 

Toyogo, Inc. T??e Leader in Computer Go, 

PO Box F, Dept, Y, Kaneohe. HI 96744 

(608) 254-1166 or 1 -80 O-TOYO-GO-9 


Inquiry 631. 


FAX COMMUNICATIONS 


V I F O 

Voice In Fax Out 

VIFO answers your telephone. h greets ihe caller In your own 
voice and leads him to Information that he Is requesting. In- 
iormaiton tan be password prefaced, II you desire. After all 
the requests are made ihey are faxed lo the caller right Ihen. 
online, while he waits (and at hie expense). VfFO requires 
no attendant and is available around the clock. 

Celt (513) 223-0712 fa order. 

Call (513) 228-3068 far a demo. 

Digital Development Corporation 

322 South Patterson Blvd., Dayton, OH 454D2 


Inquiry 632. 


FLOW CHARTS 


Flow Charting 11 + 

For IBM and compatibles. It will amaze you with Its 
speed, power and simplicity, 26 standard shapes with 
over 120 sizes — 10 text fonts — 4 line styles. Place 
taxi, lines and shapes anywhere on your chart. R>r only 
$229 you'll never draw another chart by hand. 

Patton & Patton 

466 Cochrane Circle. Morgan Hill, CA 85037 

1 300 52 5-0082 Ext. 42 (Within U.S.) 

408-776-6557 Ext, 42 (Jnt’l) at am 


Inquiry 633. 


WINDOWS FLOWCHARTER 

RFFIqw i$ a professional drawing tool For flowcharts 
3 org charts (requires Microsoft® Windows). 75 
shapes automatically adjust jn size. Move, copy, 
delete groups of objects. J levels of zoom. Move 
flowcharts to other applications via the Clipboard, 
Supports Windows printers, plotters, and cartridge 
or soft fonts, Call for tree trial disk, 

RFF ELECTRONICS 

1053 S&nyan Court, Luvfefand, CO 80538 

Phone: (303) 663-5767 FAX: (303) 669-4809 

Inquiry 634. 
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GRAPHICS 



YOU CAN BE IN PICTURES 

* Send us a VHS tape with- trio counts/ location of the 
picture(s) you want. 

* Well convert the pictures to hies & return them lo you 
on a 514 ' floppy dssk(s) in the format you request, wllh 
a file viewing utility for an IBM VGA or compatible video 
card with an analog monitor, 

+ Price; $9.99 + $99 per Picture + $7.50 S&H 

IE V. 3030 S. Main. Dept 16 Sal Lake Cily, LIT B4TT5 

Phone 60I-466-9841 Ext. IE FAX: SOI 466 5921 

Inquiry 635. 

IMAGE CAPTURE BOARD 

Capture images from any VCR or Camcorder, 
Resolution: up to 512 x 480 pixels: 256 Colors or 
256 shades of grey. Images may be saved in GIF, 
PCX, TIFF formats and more. VGA Required. 
Available for PC/XT/AT and PS/2: 5749 00 

JLasers. Increase laser printer resolution to 4600 
x 300 dpi w/256 grey scale. PS/2; 5599,08 

PC/XT/AT $399.00 

PEGASVSTEMS (ei4> b&b-ido? 

PO. Bo« 713, Wbstarvilte, OH 43QB1 

Inquiry 636, 

HARD DRIVE REPAIR 


HARD DRIVE REPAIR 

WE WILL REPAIR YOUfl HARD DRIVE AT A 
FRACTION OF THE COST OF REPLACING IT. 
FAST TURNAROUND!!! CALL FOR DETAILS. 

H & W micro, inc. 

520-C FOREST PARKWAY 

FOREST PARK, GA 30050 

(404) 366-1600 

Inquiry 637. 

DISK DRIVE REPAIR 

DATA RECOVERY 

SALES ol now, remanufaqtured and 
removable disk drives 

FULL TECHNICAL SUPPORT 

ROTATING MEMORY SERVICE 

1508 Deli Avenue, Campbell, CA 95008 

(408) 370-3113 

We buy used drives good or bad 

Inquiry 638. 

HARDWARE 


CHIP CHECKER 

* 74/54 TTL + CMOS ■ 8000 Nat. + Signetics 

* 14/4000 CMOS • 9000 TTL 

* 14-24 Pin Chips ■ .T + .&* JO widths 

Testsddentrfies over 650 digital chips with ANY type 

of output in seconds. Also tests popular RAM chips. IBM- 
compatible version $259, C128 + C64 version $159 

DUNE SYSTEMS 

2503 Wills Or.. St. Joseph, Ml 45085 

(616) 903-2352 

Inquiry 639, 

INDUSTRIAL STRENGTH SINGLE BOARD COMPUTER 

Has optimum features lor monitor + control applications; 

16 Chan A/D - 4 R5232M22 Ports - 48 Prog I/O Lines 

• 8 Opto INs * 8 HiDrive OUTs * 4 Timers * Watchdog 

* 104K Memory * 5.25 x B0 Options: Residenl FORTH 
OS with Target Compiler, Editor, Assembler. + Auto 
Load/Start; 5 MHz BOS5 * 4 Chan D/A * Battery Backed 
Clock/RAM * Networking * PC Support. 

E-RAC 1800+ $249,00 F-PAC 2000+ $449 00 

EM AC INC. 

PjQ EJC* 204?, CarbDridate IL 52902 (SIB) 529-4525 


Inquiry 640, 
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HARDWARE 


FREE INTERFACE CATALOG 

Interfaces for IBM compatibles. Digital I/O 
(8255) and Analog Inpul 8 bit resolution 
(0-255). Control relays, motors, lights, measure 
temperature, voltage. Sample interconnect cir¬ 
cuits, BASIC programs, and I/O map are 
included. 

John Bell Engineering, Inc. 

400 Ontod Way, Belmont. CA 94002 
{415) 59 2-8411 Sam to 4pm Pacific Tima 

Inquiry 641. 


LATEST AWARD BIOS 

User definable hard drives, 101/102 keyboard 
and 3.5" 1.44Mb floppy support are now 
available in Pm ard BIOS Ver. 3.1 for the IBM AT, 
286 and 366 compatibles. 

KOMPUTERWERK, INC. 

051 Parkview EJlvd., Pittsburgh, PA 15215 

Orders: 800-423-3400 

_ Tech; (412) 7SS-Q3B4 _ 

Inquiry 642. 


WE BUY * WE SELL 

APPLE II & MACINTOSH 

SYSTEMS, PARTS & EXCHANGE REPAIRS 

SAVE UP TO 55% ON MAC II CPU 

CALI. FOR A CATALOG 

800 - 274-5343 / 617 - 891-6851 

Pre-Owned Electronics, Inc. 

30 Clematis Ave * Waltham, MA Q2154 

Inquiry 643. 


HARDWARE/ADD-ONS 


Call Today 

for DRAMATIC Low Pricing 
on New Slimms™ Memory Modules 
1, 2, 4 and 8 Megabyte 72-pin modules available 

TermoTrol Corp. 

1806 Century Park East, Suite 1800, LA , GA 90067 

213-284-3242 800-365-0045 

Inquiry 644. 


HARDWARE/COMPUTERS 


EMBEDDED SYSTEMS COMPUTERS 

S&'FOX'PCS (Parallel Coprocessor System} and PC&32 are 
PCflflWT plggHn boards, ontf $3 b*t. 15 MIPS average. $0 MIPS 
buret PCS usas lha Mams RTX aBff-16-bH reaHime CPU Wftn 
I-cycle myfiip&H, 14 pewllzed mlerrupte, 3- limedcountME, frcriannei 
I/O bus, PCS32 uwa tlw nsw 8C32 Forth CPU 
SC/FOX SBC (Single Board Computer) «s an 10 MIPS average 
60 MIPS 6gc9l. EuwSJ'd-Slie KTX ZDOO siand-alone computer. 
SC/POX SCSI I/O Phifl-on twrd ter PCS Or SBC with SCSI, flop¬ 
py, 56K-baud serial, 16-ftii parallel porta, and software drivers. 
Forth S/W Included C also lor (fhilwririOd swiUirtw 

control, data acqurarlion. rotratics. and signal processing 

SILICON COMPOSERS INC. (415) 322-8763 

200 California Avenue, Palo Alld, CA 94306 

Inquiry 645. 



Inquiry 646. 


HARDWARE/COPROCESSOR 


DIGITAL SIGNAL PROCESSOR 

DSP products tor the IBM PC/XT/AT based on the T1 
TM53201O and TMS320C25 up lo 12 MIPS operation 
Designed lor applications In communlealioris, in¬ 
strumental ion, speech, and numeric processing, Of¬ 
fered With 12 bit 110 KH? A/D and D/A and con, 
tinuous-to-disk data acquisition & playback option. From 

DALANCO SPRY 

89 Westland Aue., Rochester, NY 14818 

_ (716) 473-361Q _ 

Inquiry 647, 


DSP32C PC/AT COPROCESSOR BOARD 

25 MFLOP 32 bll Floating point DSP; 

* High speed NUMERICS and GRAPHICS 

* 640K DUAL PORTED on board memory 

* 32 bi| parallel and serial 10 headers 

* 15 ms 1Q24 point FFT from high level C 

* Assembler, monitor, and ma(h libraries 

Base board and ALL software 5950, 640K $3QQ 

SYMMETRIC RESEARCH 

IS Central Way *9, Kirkland. WA 99033 

_ (2061 823-6560 _ 

Inquiry 648, 


INVENTORY MANAGEMENT 


STOCK-MASTER 4.0 

Commercial grade Inventory management 
software al micro prices, 

- Supports all 12 * Stock Statue Reporting 

transaction types * Aclwhy History Analysis 

- Trend Analysis * Silt of Materials 

* Quality Central * Purchase Order Willing 

- Multiple Locations * Order Entry 

* Purchase Order Tracking ■ Malerial Requirements 

- Open Order Reporting * On Line Inquiry 

- Satial/Lot # Hacking 

Applied Micro Business Systems, Inc. 

I //-F; Riverside /Wb. Newport Beach, CA 92663 n j 75SH350i 

Inquiry 649, 


dFELLER Inventory 

Buaness mrantory programs wrtllan in m-DcWtable dBASE 
source code 

dFELLER Inventory Si 50.90 
Requires dBASE ll or III. PC-DO&CPM 
dFELLER Plus S200.00 
wilh Hislpry and Purchase Orders 
Requires dBASE HI or dBASE HI Plus £Fw Stockrooms) 

Feller Associates 

550 CR PPA, Route 3, llahpemmg, Ml 49849 

_ {9Q6j 486-6024 _ 

Inquiry 650, 



Inquiry 651. 


LAPTOP COMPUTERS 


Laptop Savings 

Laptops: Toshiba • Zenith * NEC * Sharp 
♦ Epson * Mitsubishi * Compaq 
Also Laptop Accessories: Modems, Fan Modems, 
External Drives, Portable Printers, Memory, Key 
Pads, Hard Drives, Batteries, and Auto Adapters. 

Computer Options Unlimited 

12 Maiden Lane, Bound Brook, NJ 06005 

Phone: 201-469-767B (Fax; 201-469-7544) 
Hours: Sam/IOpm 7 days Worldwide sales 

Inquiry 652. 
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LAPTOP COMPUTERS 


LAPTOP BLOWOUT SALEH! 

MITSUBISHI • SHAIIP • PANASONIC • TOSHIBA 

Laptops are now at their fewest fwices ever We buy dined 
Irom the factory,, unlike our competition W? guarantee the 
lowest net prices In the entire counlry and stock every (tern 
specific to laptops. Vfe ship in 24 hours. We also stock over 
$t million in laptops alonel Always buy from a lactory-dired 
dealer. For your protection we check for stolen credll cards 
& ship onty fo your billing address. No COD's Please. 

TOTE-A-LAP 

1501 EI earning] Real, Belmont ca M 002 
_ <415) 591-1SS3 «t. 603 

Inquiry 653, 


New Laptop Products for: 

Palmtops: Atari Portfolio, Roquet 
Notebooks: Compaq LIE, NEC-UL, Tandy 100002. 
Tandy 1100, TI-M12, Tbshiba SE/XE, Zenith MS 
PC-Laptops: Alt major brands and models 

Accessorial : Auto Raptors, BsIteriBE, Carry Cases. Keypads 
Peripheral*: Portable Printers. Karr) Diake. 3$OKrt.2M Drives. 
Kayboard Govera, Modems, Baroodo Wbnds, Lapfop Software, ala 
For a free newsletter & catalogue, please call or write: 

ULTRASOFT INNOVATIONS INC. 

1 Transitorder Drive, PO Bn* 247, Champlain, NY 12919 
Tel: (514} 487-9293 Fax: ('514} 497-9295 9-6 EST 

Canadian Orders & Dealer Inquiries are Welcome 

Inquiry 654, 


LAPTOP PERIPHERALS 


LAPTOP BACKLIGHTS 

Factory Installed • 90-Day Warranty 
Toshiba, Amstrad, Sanyo, DG f 
Kaypro, IBM, HR etc. $295 
The Portable Peripherals People 

Axonix Corporation 

(801) 466-9797 

Inquiry 655. 


MAILING LIST PROGRAMS 


YOURS FREE? 

"How 10 Manage Yout Mailing LM" ArcUtf* £ AccwMalt' are 
<W0 powerful programs lor your IBM or COmpellble PC' 

* Duplicate Recognition 

* Postal Dlscounl Presorts 

* Label Design £ Priming 

* Carrier Rauls and Zip+4 Insertion 

* Address Correction 

* dBase* Compatible 

Call 800-368-5806 for a FREE GUIDE 
Group 1 Software, Inc. 

6404 Ivy Lana, Dept, BIT-7, GrssnfcwH, MO 3Q77Q-1400 


Inquiry 659. 


ONLY A NICKEL A NAME 

Now small business owners can reach their direct mall prospects 
easily snd economicaily-with Ike PC Yellow Page listings'; * On¬ 
line 900 dembsse with millions of U& ■oempanies available for down 
loading. * Updated monthly wilh no minimum order. - Costs only 
JUtninute—S nickel a name (charged to ypyr phene bill), Ffr e limited 
time only, get our aart-up kit. ihe PC Prospector, designed to make 
your direct mail marketing 1 ha most rasutte-orrenbed possible. Ills 
yours tor (usl ih-e Ss phone charge lor ordering ihe software. Order 
the PC Yellow Pages orlba PC Prospector today by simply catling 
with either your modam or touch tone phone. 

1-900-860-9210 

_ For intematten cah 4044554763 __ 


Inquiry 660. 


MEMORY BOARDS 


S.S.T. MEMORY UPGRADES 

IBM PS/2 


2MB module—Modal 50,70 $279 

2-aMB expan. bds^Model 55, 70 $843 

COMPAQ 

4M0 module—DESKPRO 306/20 E, 25. S $565 

4MB esxpfln. brd^DESKPRO 386/20E. 25, S $622 
8MB single slot module—SYSTEM PRO $2900 

H P LASER JET 

2MB upgrades $279 


1-600-688-6993 5 yr. warranty 

Inquiry 661, 


NEURAL NETWORKS 


BrainMaker: 

‘The most fascinating computer soft¬ 
ware I've ever seen. .3earn about this 
stuff "John Dvorak, PC Mag , Predicts stocks, 
bonds, safes, inventories. Comprehensive 
documentation. Menus, Only $1951 
Certified by Intel and Micro Devices 

Free Brochure: 916/477-7401 
California Scientific Software 

Inquiry 665, 


OPTICAL DISK 


ERASABLE OPTICAL DISK DRIVE 

SONY 5.25" 600 MB per disk. SONY 4mm 1.3GB per 
tape. Mac ll r SE. SUN workstation, and other SCSI 
DEC Q-Bus, UNtBUS, and SCSI. 10 lo 25 years war¬ 
ranty on Optical media. Highest quality in the industry. 
Will supply complete Kit to build or Finished product. 
International and Domestic order or Inquiry within. 

BENO SYSTEMS INC 

718-921-1200 

FAX: 710-74S-1E7B 

Inquiry 666. 


OPTICAL DRIVES 


MASS-STORE COPY" 

Bent spend thousands on a second optical drive to make 
backup copies optical disks. MASS-STORE COPY’' copies 
any size iile and any size optical disk using on# optical drive. 
Also copies any removable DOS disk: 

WQPM ■ ERASABLE ■ BEWflULU BOf ■ RSWJABLE HHB PRHK* RDFPY 
Ft* IBM PC/XT/4T *136+93 5&H CHWMQJCOD/PO 30-day guarantee 

Informative Technologies Corp* 

me M St, NW, Suite 292, Washington, DC 20036 

Tel: (202) 675-4528 FAX: (202) 675-4529 

Inquiry 667. 


8D51 SUPERMARKET 

Complete family of 12 single board computers fully accom¬ 
modates any 8051 variant. Fewer manage merit, plenty of I/O. 
lull memory map. Optional Moating point, PC-compatible 
FtS 232, PC versions reside on PC bus. Peawee's measure 
3x5" 6051-optimteed DIN 52 bus allots slacking or backplane 
mounting, interproeossar communication. Boards run 
8052AH SASIC. Starting at £99. Quick custom modifications 

MODULAR MICRO CONTROLS 

100 S, Water St.. Northfleld. MN 55D57 

call or fax (507) 645-B315 

inquiry 656. 


YOUR BALES MESSAGE 

about the special computer product or service 
that you provide belongs In print. 

THE BUYER’S MART 

dan help you reach computer professionals and 
produce valuable Inquiries for your company! 
Call Brian Higgins for more information 

603-924-3754 

or 

Fax: 603-924-2683 

Inquiry 662, 


PROGRAMMERS TOOLS 


HYPERINTERFACE™ II 

Menu Creator — An i defective WYSIWYG editor to 
generate a menu-driven user interface lor your software. 
Screen Creator — An interactive WYSIWYG editor for 
quick and easy screen design and a screen database 
manager for your software. Advanced Library — Ex¬ 
tended capability for data entry for your programs, FOR¬ 
TRAN. Pascal, C. BASIC supported, 

Avanpro Corp. 

P.O. Box m Pacific Palisades, CA 90272 

_ (213) 454-3866 _ 

Inquiry 668. 


TOSHIBA LAPTOP ENHANCEMENTS 

FAX/MODEMS: 9600/2400 bps, software, acoustic pon 
MODEMS, INTERNAL: 24KJ bps, acoustic or serial pul 
MODEM, DEDICATED; 2400 bps (71200. TlOOO, TJ20DSX) 
SERIAL IO CARDS: RS232. RS422, SCSI. HPIL, Barcode 
BATTERY PACKS: 12V external battery + vehicle adapter 

Contact us for more information : 

PRODUCT R&D Corporation (Caiit). 

805/546-0713, Fax: 005^546-9716 

inquiry 657 


MAILING LIST PROGRAMS 


ELIMINATE DUPLICATES 

Duplicates on your mailing list cost more than embar¬ 
rassment You're paying for all that extra postage and 
tor ihe materials mailed. Invest $149.00 In Dupe 
Eliminator end Say goodbye to your dupes. Dupe 
Eliminator is easy to usen-and it works with your dBase, 
ASCII, ArcLIst and other compatible files, 

1-800-368-5806 
Group 1 Software, Inc, 

6404 Ivy Lene, Ctopt. BIT-7, Greenbsll, MD 20770-1400 

Inquiry 658. 


MOUSE DRIVES 


MOUSE DRIVERS 

We have developed greet new inexpensive Menuing and 
Mouse Drivers for Lotus 1-2-3 2.01 8 2.2: WordPerfect 
50 £ 4.2: dBASE 111+ & IV; WordStar 50, 55 & &0 f Turbo 
C 5 Pascal. PlanPerfeCt 50 and MulliMsrte Advan. II, 
Others to JbJlcw shortly. Ail are simple-to-use and make 
traversing your application a snap! Each driver is $4000. 
Cal! or send your order to: 

Mostly Mice Software, Inc. 

125 Gates Avis., Montclair, NJ 07042 

_ 1-600-926-6873 [1-800-92 MOUSE) 

Inquiry 663. 


NETWORK/WORKGROUP 


CoordiNet 

An unbelievably sasy-lcK/sa workgroup package ter NcjvbI! kX3l nr&ft 
networks. Fa a I urea include: public and private calendars, eladronte 
mail, (otophone messages., project maoagiwwnt, ctoeumarn manage¬ 
ment, Btrieve * dalabase manager, report generator, link Co the Sharp 
WlMra™, and much more. Cari tx> used eHlter ae a &K TSR £W aa 
a standalone program. Installs m 10 minutes and reads Notwate 
bindery to create user lists. Si mple mouse (cr keyboard!- driver- "point- 
and-dick ,r usm mtH-ifac* with Mi contoKt-Mnsttiw help. Manual 
included but not needed. Only 4249 per server 1 Demo disk 525 

Software Artistry, Inc. 

3500 DePauw Blvd., Suite 1100, Indianapolis, IN 
Phone: (317) B7G-3042 Fax: (317) 0/5-3250 


Inquiry 664. 


FINITE STATE COMPILERS 

Our CASE finite state compilers quickly develop 
table driven programs in a step-by-step process. 
A few keystrokes can replace hundreds of instruc¬ 
tions in: Ada. BASIC. C, FORTRAN , Pascal. IBM 
350K RAM. 

Price $200/300 per. lang. 

Free Demo 

AYECO 5025 Nassau Circle Orlando 

INCORPORATED FL 32808 {407) 295-0930 

Inquiry 669, 


TUB™ 5.0 Version Control 

“TLJB'* is a great system" — PC Tech Journal 3/88. 
Fult-fealurad configuration mgmt for software profes¬ 
sionals, Alt versions of your code instantly available, \tery 
compact, only changes are stored. Checkrfrubut locks, 
revision merge, branching, mors. Mainframe deltas for 
Pansophic. ADR, IBM, Unisys. DOS $139 (OS/2 $195) 
5-statton LAN $419 (OS/3 $595) 

BURTON SYSTEMS SOFTWARE 

PO Box 4156, Cary, NC 27519 (919) 233-8128 

Inquiry 670. 
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PROGRAMMERS TOOLS 



Bsupport for Btrieve® 

The ’'Norton Utilities" far Btrieve users. 

BmJH: DISPLAY, UPDATE, COPY, and DELETE. 

EXPORT SDFtbdBASE * LOTUS. RECOVER damaged file*. 

Ed It/Insort using Data Dictionary. 

Bfug: TSR Blriove debugger Display into in pop-up window, 
Brun: BUTIL replacement with RunnTlms and C Source, 
Bedil/Bbug: *130. Brum *t&D. VISWMC/COD/PO 

600/359-2721 FAX: 517/867-2366 

Information Architects, Inc. 

P.Q. Box 41B4, East Lansing, Ml 4BB2fl-4lS4 

Inquiry 671. 

MULTI-TASK 1NG TOOLKIT FOR DOS 

Mullffcsk Is a library uf rauliiB tor Pascal or "C" pragramitiers, 1 aftnra 
you: io run nwiy sirceedurM ccneufteeiUy within a prggqm Ttiwe Is MO 
RESIDENT drlwr to load lire multi JaSking envHmmert li Untied in 
awHcation, 

* Keyboard, Serial I/O and pnrrter supped. * Many mechanisms tor inter 
task cDnvmjraciBn. » DOS non iMi^nrty harattai internaly ■ Easy to use 
and will documented, * Oisdrltoied In sara ends tom. 

fM)/ S93 I'isn/MC accepted 

ITI Log 1 del 

T7D5 Si-Jdsapn E. Suite 4, Montreal, Can R2J INI 

{514) 661-5968 

Inquiry 672. 

For QuIckBasIc programmers 

SMART meniJ Cute your development time by 
more than BO% by giving you an Integrated user 
interlace that easily configures to your applications 
Dialogue boxes, pop-up i pull-down menus, as well 
as "fill the form' - type entries. For OB 4.0 or later. 
Library, tools a manual are $69 + S&H, 

KALTEK 

PO Box 2166. Mamnaz, CA 94553 (415} 370-1920 

Inquiry 673. 

TURBO PLUS $199.00 

Programming tools for us* wjffi Turbo Pascal 5& A &S, 
Screen Paifii&f, Cods Generator. t/O Fletcts, Dynamic 
IWartys. Programming ums Libraries, OOP Support, ana 
Sample programs included. All routines work in both text 
and graphics modes! 60-day money-back guarantee! 
Pemo p/ 5 * avail. F& I&M and compatibles. 

NOSTRADAMUS, INC. 

pa Ho* K&2, Sun Uhfl city, UT MlOd-OfifiS 

{EOT) 272-0671 

Inquiry 674. 

FREE BUYER’S GUIDE 

Programmer's Connection is an independent dealer 
representing more Ihen 440 manufacturers with over 
1300 software products tor IBM and Macintosh personal 
computers. Vtto have serviced the professional program¬ 
mer since 1984 by offering sound advice and low prices 
Call or write today lo receive your FREE comprehen¬ 
sive Buyer's Guide. 

Programmer's Connection US 000-336-1166 

7249 Whipple Aw. NW Canada 800225^1168 

North Canon, OH 44720 International 216-494-3701 

Inquiry 675. 

- MULTITASK Real Time 
• SERIAL COMMUNICATION by interrupt 

MTASK* Professional was designed lor the specific re¬ 
quirements of Scientific Laboratories and Robotics 
JPepartmenfs, Gralis: demonstration diskette. 

Available tor the preseni, tor Turbo Rascal, Turbo C, 
Quick Pascal, Turbo Basic. Evaluation software tor only 
595. Price 5495 + Shipping 320. Taxes not included. 

RAMSP International 

S3 rue Bernard Egke, F-92350 Plessue Robinson, FRANCE 
Intern abort at FAX: 33 (t) 4&32.4SJ37 


Inquiry 676, 
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PROGRAMMERS TOOLS 



Universal Report Generator 

Generate report* from ANY M* Cf Ut*ha*«! Tt» UnlwtHl Fwort 
GtAfttetof 1« a projJimmlng ll&rnry |h*1 allows you (0 general a 
report hem any lltv or deUdHisu (ram wtlhJn yogr C Pf Pascal pra- 
grsm*. Festviw include 1 output to sewn. pnrflBr, er text files; totals 
and autrtotaJs; catcutSled fields; tree-form report layout; automatic 
sorts and query sete a ion; and much more. AIM IrKfUdK a "poinl- 
■nd-shmt’ 1 mOusi-dr Iwn report polpfoi IhM CAP l» used to easily 
datirti report*, MlCtoflofl C, Turbo C imet Hirtw Pb&mI *349. UNIX 
wrston $499, Score* cod* swulsblfr D*mo dtgk $j$, 

Software Artistry, Inc. 

3500 DaPauw Blvd.. Suite 1100, Indianapolis, IN 46268 
Fhona; 017) 976-3042 Fax: (317} 676-3258 

Inquiry 677, 

C and C+ + DOCUMENTATION TOOLS 

* C-CALL ($50) Graphic-trees d cailer/called hierarchy. 

* C-CMT ($59) Create, insert, update commern-btocta tor 
each function, dating functions and Identifiers used. 

- C-LIST ($39) List , acuan-diagrain, reformat programs. 

* C-REF ($49} Local/giobBWpBratneter croM-retorance. 

- SPECIAL ($149) All 4, plus Integrated C-DOC program. 

SOFTWARE BLACKSMITHS INC, 

6QS4 SI Ivee Way, Mfe&a&uga, QNT Canada L5N-4M1 

{416} 658-4466 

Inquiry 678, 

Auto Function Tester 

* stitiimsflf A branch test case coverage 
■ srtfnSoamantfnfl / re»rasslon tretniQ 
' integrated testing Environment 

SlracturD and Stenfardifs the tesilno cycle 

Saw time produeng/rentying lest cases 

The more you Test the Easier H gets 
inquires MSC v5 + t lirfaoC vZ + $199 

Plus $3 tti <CA widen add Tax ad $12-44) 

Tails Computer Service Inc, 

P.O. Btm ts39. l*cvada City. CA 95950 

(9163 265-5177 

Inquiry 679. 

TECH SPECIALIST 

Tech Specialist gives you sophtetfcaied information 
about programming applications on PCs, In-depth 
articles cover: 

* MS-DOS Internals * hardware manipulation 

* databases * OS/2 

* GUIs * coding styfe 

Pascat, C, asutemdiy, BASIC —Tech Specie Hat cqwers ihem 
all—compretienslvelyt Catl &UHW1-1W1 today tor ytrjr copy. 

Trnch Specialist 

2601 towa Street, Lawrence, IQ 66646 

Inquiry 680, 

PROTOTYPING 


Frustrated with Demo II? 

Ybull Love 

PROTOSCREENS 

Powerful Pepid Prototyping Scltwane 

Easy !□ Leton and Use - No Programming 

Simulate mainframe, mini, and PC eyslema 

Training available on rapid prototyping 

BAILEY & BAILEY Software Corporation 

659 Easl 2650 Norlh Ogden UT S44H 

(801) 7B2-2345 * Credit Garik * Overnighrt Del. 

Inquiry 681. 

PROTOTYPES FROM CAD 

Without the Wait 

BoanJMaksr- Systems produces singl^douhte sided, “ ready- 
Eo^afl” dncuit bMfds up to 22" x 22 ,r Jn-house No chemicals 
or photegraphh; techniques, line/chinrtel width down to 4/8 mis. 
Accepts standard Gerber, HPGL, Quest, Emma tormsts, Pays 
lor itself after 12 to 06 boards. 

Instant Board Circuits Corp. 

20A Pamaron Way, Novate, CA 94949 

T«l: (415) 883-1717 Itox: (415} 863-2626 


Inquiry 682. 


PUBLIC DOMAIN 



SHAREWARE 

FOR IBftT AND COMPATIBLES 

FREE 112 PAGE CATALOG 

OVER 3000 PROGRAMS 

CALL 1-800-245-BYTE (2983) 

BEST BITS & BYTES 

RO, Bo* 8225-B, Van Nuy®, CA 91400 

FOREIGN COUNTRIES S£ND W.00 FOR SHIPPING 

Inquiry 683. 

FREE CATALOG 1500+ disks 

Public Domain - Shareware 

Software for IBM compatibles 
$1.44 per disk 

Canadian Software 
Distributors 

Box 199, Munster, Ontario, KOA 3P0 CANADA 

Inquiry 684. 

FREE CATALOG 

IBM SHAREWARE/PUBLIC DOMAIN 
LOW AS S1.2S/DISK 

1-800-321-4270 

CRANSTON SOFTWARE 

PO Box 2679, Minneapolis, MN 55402-0679 

Inquiry 685, 

FREE SOFTWARE FOR IBM® PC's 

THY US1 Get 15 disks full Ql our best selling 
software— FREE 1 Great graphics, programmers 
utilities, desktop publishing, finance, games, 
education, plus our 1600 disk catalog, Ray only 
55.00 for shippiog/handllng - VISA/MC/AMEX 

INTERNATIONAL SOFTWARE LIBRARY 

51 VI 04 Encinitas fifvd. ■ Encinitas CA 02024 

CALL TODAY (619) 942-9998 

Inquiry 686. 

FREE CATALOG 

$1 IBM SOFTWARE 

For your free 32-page Master Edition 
catalog featuring the best of IBM Shareware 
from just $1 each, call or write today! 

1-800-338-2118 

SOFSOURCE 

Box 828, East Lansing, Mt 48826 

Inquiry 687. 

AAA RATED PD AND SHAREWARE 

FFLEE 1990 MASTER CATALOG DISK 

FREE PRINTER SETUP UTILITY 

LOWEST PRICES - LATEST VERSIONS 

OVER IOJOOO PROGRAMS 4MJLABLE 

COMPLETELY 100% VIRUS FREE 

CALL OR WRITE TODA/H! 

SOFTHOUSE INTERNATIONAL 

3515 PECAN, IRVINE, CA 6Z714 
1^714^551-6144 


Inquiry 668. 
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PUBLIC DOMAIN 


SECURITY 



SOFTSHOPPE, INC. 

Selected Programs, Latest \fersions. As Lew 
as $150, Same Day Shipping, and No 
Minimum Order. For FREE CATALOG for 
IBM PD/Shareware, CALL 000-829-BEST 
(2376) or FAX 313-761-7639. 

SOFTSHOPPE, INC. 

PO, BOX 3S7B, Ann Arbor, Ml 43105-3078 


BIT-LOCK 49 SECURITY 

Piracy SURVIVAL 5 YEARS proves effectiveness of 
powerful multflsyerad security. Rapid decryption 
algorithms, Reliable/small port-transparent security 
device. PARALLEL or SERIAL port. Complemented by 
economical KEY-LOK 1 * and. mutiifeatured COMPU- 
LOCK" Including countdown, timeout, data encryption, 
and multtpraduct protadion. {D^afUnrxfMaC) 

MICROCOMPUTER APPLICATIONS 

3167 E. Otemo Circle, Littleton, CO 30122 
(303J 770-1917 

Inquiry 689. 

Inquiry 695, 


SDK85 ib bitj and SDK86 (is bit) 

NOW AVAILABLE ONLY FROM UHDA, INC, which hag an 
exclusive, world-wrtle, manufacturing and marketing Irconso 
from Intel, Inc. The UHDA 50KB5 and SOK36 educational 
trainers and microprocessor development systems site now 
furnished telly assembled and boxed with manuals. CsJI 
URDA, Inc for new tew prices and delivery schedules. Other 
fl. IS and 32 bit systems are available. 

Phone URDA, Inc. 

1-800-338-0517 or 412-683-8732 


Inquiry 690. 



Inquiry 691. 


1st Defense 

ANTI-VIRAL 

software 

Protect your teveejmenr py flunovfog (hat wvs before n &f>ke&. 

$59.95 

1st Defense Antiviral Systems 

ModaLogic Incorporated 

1047-1 Broadview Rrf . Broadview Hte, OH 44147 
[216) 03^5230 

MS-DOS 2,11 + * Ohio Residents Md $4.M 
__ Specify either W or SY.’ disk _ 

Inquiry 696. 


COPY PROTECTION 

T he world's reading software manufacturers depend 
on softguard copy proteciton systems. Your FREE 
DISKETTE Introduces you to SupwLock*—invlstete copy pre¬ 
lection ter IBM-PG {and compatibles) and Macintosh, 

* Hard disk support * No source code changes 
- Customized versions - LAN Support 
• New upgrades available 
(403) 773-9630 

SOFTGUARD SYSTEMS, INC. 

710 LaHaway. Sulla 20fl, Sunnyvale. CA 94006 

FAX (408) TT3-HQ5 _ 

Inquiry 697, 


SOFTWARE/ACCOUNTING 


dBASE BUSINESS TOOLS 

* GENERAL LEDGER - PURCH ORDflNVNTDflY 

* ORDER ENTRY * ACCOUNTS RECWBLE 

•JOS COSTING ■ JOG ESTIMATING 

■ BILL OF MATIS - SALES ANALYSIS 

■ RAYROLL * ACCOUNTS PAYABLE 

$99 ea + 5SH 

dATAMAR SYSTEMS Cred C$rd-Ch$ck-COD 

4B7S-B Santa Monica Ave. 

Sad Diego, CA 92107 (619) 223-3344 


Inquiry 701. 


SOFTWARE/BASIC 


BASIC 7.0 TOOLS! 

FINALLY! Library and FINALLY! XGRAF 
(graphics) are now fully compatible with near/ 
far strings and the QBX environment. Call or 
write for latest Information. 

KOMPUTERWERK, INC. 

051 Parkview Skd.. Pittsburgh. PA 15215 

(412) 782-03 84 


Inquiry 702. 


SOFTWARE/BUSINESS 


DATA ENTRY SOFTWARE 

Full-featured, hoads-down daEa entry with two-pass verifica¬ 
tion, edll language, operator slats, much morel Designed for 
the PS/2®, PC, XT. AY or compatibles. Standalone S3SS LAN 
version available. 

FREE 30-day trial 

Computer Keyes Tel: 206/776-6443 
21929 Makah Rd. Fax: 206^776-7210 
Woodway, WA 98020 USA: 600/356-0203 


THE ULTIMATE COPY PROTECTION 

* Completely Menu Driven 

* Defeats all Handwara/Software Copiers 

* No Source Code Changes Simply 

* Multiple Layering The Best 

* No Damaged Media Tp 

* Full Hard Disk Support 

* Unlimited Metering 

■ FRE£ Demo Disk 
STORVIEW STOPCOPY PLUS™ 

BBI COMPUTER SYSTEMS' 1 (301) 3711004 

W1M HsfitW La, $llu* Spwig, WD 30906 FAX: (3&1) 460-7645 


Valuable 


Inquiry 692. 


COPfe Copylock tl 

* Prole da on standard diskettes 

* Cannot be copied by any device incl. Option Board 

* Fully hard disk Installable 

* Normal back-up of proteded programs 

* LAN-aupppri 

* Creates safe demo version of your software 


Standard Version $975, Automatic \fersion $1950 

DANOQTEC Computer 

In US: im Sana fin.. San Jot, CA 65132 40U2M1B or 1-9M-344-254i 

Inn 3SB0 lauwanl. Bannur* Ptm -454+440533 Fw: -444+0722 


Inquiry 693. 


RID YOUR SYSTEM OF VIRUSES FOR EVER 

VIRUSAFE™ 

Tm rnosl sftocllw anH-dm* synlarn awaitaDis 
■ Recognizes uvsr 70 viruses—regularly updated. ■ Protection 
against arising and hitere viruses. ■ Seeks, kJsrxirms jnd removes, 
known wrucas resident In memory and programs. ■ Cheeks In¬ 
tegrity erf specified programs tor virus related changes. ■ Boot 
oponrted momiory resident program constantly on guard against new 
vims stlac ks. 

Phce $B0 VIsa/MC. 30-day mone^bac* guarantee. 

EllaShim Microcomputers Inc. 

S0e W Hs?wy 436 NA IM8W0. «t*TCrt* Stn-ingr, FL 33714 
TEL t+n HE-lfier PftX r-t071 B€£-MO 0 


Inquiry 694. 


HANDS OFF THE PROGRAM' 

OPERATING SYSTEM SECURITY 

Secures subdirectories, files, punters end floppies 

Keyboard lock — a4Jlomsrtic or manual 

Log PC boot, program exec, fife opens, login/logoute 
Prevents 00$ FOFtMAT and most viruses 
□rive A. Bool Protection l Hard Die* Lock; 

ISMFCOr 100 % CQmp—tXf$V3JG+ —$89.95 + $375 S/H 

SYSTEMS CONSULTING INC. 

PO BOX 111209. Pittsburgh, PA 1523B 

(412) 7B1-520O 


LP88-SPREADSHEET LP 

Our Dest-safiing menu-driven linear pm^rainming system now 
solves problems w/lh 1CXX) constra/ntg and 5000 varmbtes up 
la 30 times faster New version readsAwrjtes UXua worksheefe. 
Use 1-2-3tf5yrTvph4>ny as a mates generator or past processor. 
Many other features including Im^arti^ end bffleh operabon. 
Eproadsheet-styfe display, equation processor, problem/basis 
Storage, file I/O, Simplex nestari. report generator, sensitivity 
analyse IFNem says "Thfl flexibility and tealures or this pro¬ 
gram are a bargain at its low pnge J tf49 wv|h 5007 eupparl 
and tpo-pege manual $29 tor wnrking demo and manual 
EASTERN SOFTWARE PRODUCTS, INC. 

PO Btfp« 15320. Alexandria. VA ZStiB f7P3) 360-7^00 

Inquiry 698. 

Inquiry 703, 

HANDS OFF THE BOARDS 

1/2 SIZE SECURITY BOARD 

Stop floppy hoot — Require password to boot PC 

Real-time disk encrypt — prevent boot setter virus 

Prevent DOS FORMATfFDISK and low-level formats 

Set hard dfek BEAD ONLY or turn ON/OFF 

Tbrn floppies, printers and COM ports ON/OFF 

IBM XT AT Bus — t>0$ V30 + — $149-95 + $Sl0D S/H 

SYSTEMS CONSULTING INC. 

FO BOX 111209, PrtfEburgh, PA 1523B 

(412) 791-5230 


ASAPI 

Automated scheduler, integrates worker availability with 
schedule rsqulremenls Enter hours of opsrafron, workers’ 
slats., ASAP 1 dees i he reel. Options indude Btatus and ski If 
le«l checking, unlimited no. oi depts., AS workers per dept., 
flexible display*, menu-driven interface, ideal lor nascauranls, 
retailors, ate. Will virtually pay lor ilself. Only $20a«M (+ K100 
S$H). Manuel Included. 

1 Nf lux Technologies 

PO Bw 3319, Carbcndale, |L 62992-3313 

618-549-3018 

Inquiry 699. 

Inquiry 704. 

SOFTWARE/ACCOUNTING 


SOFTWARE/DSP 



PC TIME CLOCK 

AutoTime is an Employee Management System that 
allows you to turn any PC into an Electronic Time 
Clock. AutoTtme provides Time Si Attendance, Job 
Costing, Payroll interface, and Labor Distribution 
reporting. Network compatible. Prices stan at $495. 
Other Business Products: Network FAX, Absence 
Call-In, db-EDl. 

Chase Technologies 

1617 Kingman Awe., San Jose, CA 95123 

(408) 998-2917 


DSP HeadQuarters (DspHq) 

Open archiieclere DSP devetepment tor IBM-PC. Use irv- 
cluded Junctions, your own routines, and popular function 
libraries, Menu interlace, command interpreter, batch com¬ 
mand processor. Tile and memory menagement. signal pro- 
ceeear interface, screen graphics with Integrated hardcopy 
support, fntio price $250, FREE demo. 

BlttWare Research Systems 

form* Harbor Center. Bth Fir Phone: 3Ol-S?9-4£30 

400 East Pratt streel FAX: 301-B79-446S 

Baltimore, MD 21202 BBS: 3-12-24/NWt. 301-033-3205 

Inquiry 700. 

Inquiry 705. 
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SOFTWARE/ENGINEERING 



COORDINATED MULTI AXIS 

MOTION CONTROL $199 

* tectexer LPT" software converts ordinary printer port into 
a rnuili axis step motor indexer. 

. Easily used from any language - BASIC, C, Pascal, spread- 
sheel or daSabase macros, even DOS batch Idee! 

■ Full functions for up to six axes, now includes line drawing. 

■ Why FIGHT with RS-232 and PrtV lor expensive hardware^ 
Inquire about Indented LPT today!!! 

Ability Systems Corp. 

1422 Arnold Ave.. Ftostyn. RA 19001 (215} 657-4336 

Inquiry 706. 

Affordable Engineering Software 

FREE APPLICATION GUIDE & CATALOG 
Circuit Analysis * Root Locus * Thermal Analysis ■ Plot¬ 
ter Dnvers * Engineering Graphics ■ Signal Processing 
■ Active/Passive Filler Design ■ Tranter FunctiofVFFT 
Analysis * Logic Simulation » Micrasfnp Design * PC/MS 
DOS * Macintosh • VISA/MC 

BV Engineering Professional Software 
2023 Chicago Ave., Suite 9-13, Riverside, CA 92507 
(714) 781-0252 

Inquiry 707 

MATFOR 

UNMATCHED VALUE FOR NUMERICAL COMPUTING 

An interpreter wiih over 350 lunches for Linear Algebra, 
Calculus, DiHerevULal Equations, Nonlinear Equaiigns, Func¬ 
tion Minimization, Linear/Dynemic Programming, Analysis/ 
Design Ol Control Systems. Digital Signal Processing, Tima 
Series Analysis, Advanced Statistics and mors. Graphics at 
printers' resolution. Extendible, stand-alone package. $150 
lor IBMfATfcOfnpetiblaS- 

Computatlonal Engineering Associates 

3525 Del Mar Heights Rd., Suite 183. San Diego. CA 92130 

(619) ass-esea 

Inquiry 706, 

The new approach to logistics 
TAYLOR, THE DYNAMIC ANALYST 

Taylor is ihe lully menu-driven tedcry simulation package that 
combines ease of use with ureal flexibility Taylor offers intense- 
flve gr^jhical modeSng, numerous modeffing options, arengfegn, in- 
depih result analysis and Ihe Taylor Language inleriace (TLI) Ver¬ 
sion A 9 oi Ihe easiast-tD-use professorial sm Jafidn peckaqa cm She 
marital. is availatte now 

F&H, Logistics and Automation BV 

Spoor la an 42 4, 5038 CG Tilburg, 

The Netherlands 

Phone- +31 13 366344 Fax: +31 13 427516 

Inquiry 709. 

Analog Circuit Simulation 

* Schematic Entry telusoft has a complete PC- 

. SF ICE Sim ulster ^ 3r " ""F 

Ihmg from schematic entry 
- Model Libraries through SPICE simiriafem usng 

* Monte Carlo Analyses extended memory to com¬ 

prehensive ertereefnre pod prb- 

* Parameter Swreaps cessing. Starting at $95 tar 

* Flolling/Graphles Outpul ifiSpioe, the compete system 

sells for juai $790. 

fntusott 

The bade; in ftw cost, (Wf P.0. Bax set}?, San Fadft) r CA*T?34 
featured CAE software |31 3) 613-0710 FAX (31 3>B3 1 -33 56 

Inquiry 710. 

4-BAR SYNTHESIS IN A PC 

Lcar_31nks is a powerful 4-bar design package with 

3 and 4 design position options and many optimization 
and analysis tools including full animation. It runs on 
any IBM PC/XT, AT, PS/2, or compatibles with 25GK 
and graphics display. 

Full package: $475.09, Interactive Demo: $25.00 

tear Com Company 

2440 Kipling St., Ste, 206. Lakewood, CO 8021S 

(303) 232-2226 FAX (303) 232-8721 


Inquiry 711. 

320 BYTE* JULY 1990 


SOFTWARE/ENGINEERING 


Personal Software for 
"What if" Engineering 

Cedar iuses mathematics and rnteNEgenl tfeometTta model¬ 
ing and works with geometries the same way a spreadsheet 
works with numbers. Now you can have ihe power of a smart 
drawing system Integraled with a scientific calculator and for¬ 
mula salver within one easyto-use software package. Re¬ 
quires Microsoft Windows. 5895 

MCAE Technologies Inc. 

Tel: 408-748-0334 Fax: 408-748-1915 

Inquiry 712. 

MICROSTRESS CORP. 

NEW M1CF1Q5AFE frM-D Ret. 3. Stmcturat Analysts Program. 
Finite Element Analysis for IBM PCs and compatibles. 
Number gl nodes, elements end conditions limited by disk 
space and model bandwidth 0 *000 dual ) Color graphics sup¬ 
port on various display cards (EGA VGA. VEGA and Her¬ 
cules) S250, SAFECAD (bi-directional AUTOCAD Interface) 
$95L GRAFPLUS £55. Plus $/H. 

Accepl Visa/MasterCard. Send for brochure. 

RO Box 3194, Bellevue, m 98C09 

Tel ./Fax (208) 643-9941 

Inquiry 713. 

MIDNIGHT ENGINEERING* 

A new publication lor entrepreneurial haniwsre end software 
engineers lhafl will encourage and challenge you to personally 
develop and market your own products. 

- PRACTICAL ARTICLES 

• INSIGHTFUL INTERVIEWS 

* DETAILED PRODUCT REVIEWS 

call or write ter a FREE copy cA the premiere Issue of ftfjd- 
rtigbt Engineering. 

Midnight Engineering 

111 E. Drake Rd.. Suite 71*11. Foil Collins, CO 80525 

303-491 -9 092 

Inquiry 714. 

SIMULATION WITH GPSS/PC™ 

QPSS/PC"' is sn MS-DOS compatible vereron of the 
popular mainframe simulation language GPSS 
Graphics, animation and an extremely interactive en¬ 
vironment allow a lot-ally new view ol your models, IF 
you are contemplating the creation or modification of 
a complex syslem you need 6PSS/PC to help you 
predict its behavior. Call now, 

M1NUTEMAN Software 

P.Ol Bor 17VY, Slow. Massachusetts. USA 

(508) 897-5662 exL 540 (800] 223-1430 CXL 540 

Inquiry 715, 

Circuit Analysis — SPICE 

Non-linear DC & Transient: Linear AC. 
*\terai0n 301 with BSIM, GaAs, JFET, 

MOSFET. BJT. diode, elc. models, screen 
graphics, Improved speed and convergence. 

* PC Version 2G6 available af $95 

Calf, write, or check inquiry ft for more infa 

Northern Valley Software 

28327 Rothrodt Dr, Rancho Palos V&TOes, CA 90274 

(213) 541-3677 

Inquiry 716. 

FREE ENGINEERING MAGAZINE 

Personal Engineering is a monthly magazine senl 
free of charge [USA only) lo scientists/engineers 
who use PCs for technical applications. Topics 
each month include Instrumental Eon • Data 
Acq/Control * Design Automation, To receive a 
free sample issue and qualification form either cir¬ 
cle below or send request on letterhead to: 

Personal Engineering Communications 

Bax 300, Brookline, MA D2146 


Inquiry 717 


SOFTWARE/ENGINEERING 


SAUNA: 

3D Thermal Analysis Made EasyI 

* All heal transfer modes: convection, radiation, 
conduction. * Interactive menu-driven * Powerful 
edit features • Easy to learn and use * Models: 
enclosures, heat slnks f circuit hoards, plates * In¬ 
tegrated color graphics * 3D thermal analysis 

* Thermal parameters library • IBM PC & Macintosh II. 

Tatum Labs Inc. 

3917 Research Park Dr. B-1 f Ann Arbor. Ml 
313 663 8810 


Inquiry 718. 


SOFTWARE/FORTRAN 


FORTRAN?? PROGRAMMER S ASSISTANTS 
FREE YOU FOR MORE CREATIVE WORK 

ASSISTANT i - FORTRAN TOOLS assists yt>U ft? mansga and 
analyze your FORTRAN source code. 

assistant u . FORTRAN77 TO C TRANSLATOR and C TOOLS 
make you* FORTRAN Bp C comemion process 
easy and sigmhcamiy reduce your conversion 
cost 

PlaasB call, write, or check Inquiry * tor mom information, 

MICROTOOLS 

PJQ BOX Z74&. Santa Clara, CA 95055-2745, USA 
_ [409} 24-3-76B3 _ 

Inquiry 719. 


SOFTWARE/GEOLOGICAL 


GEOLOGICAL CATALOG 

Geological software for tog plotting, gridding/Cbrv 
touring, hydrology, digitizing, 3-D solid modelling, 
synthetic seismogram, fracture analysis, image pro¬ 
cessing, scout ticket manager, over 50 programs 
in catalog. Macintosh loof Please calf, or write, for 
Free Catalog I 

RockWare, Inc. 

4251 Kipling St., Suite 595, Whoa! Ridge, CO 80033 USA 

(303) 423-5645 Fax (303) 423-6171 

Inquiry 722. 


SOFTWARE/GRAPHICS 


S E G S 2.1 

Scientific Engineering Graphics System 

* Logarithmic, Timo/Date 8* Linear Axes. 

* Easy Curve Pitting and Data Smoothing. 

* 1-2-3 Interface & Numeric Spreadsheet. 

* Supports ail Video & Device Standards. 

* 1G Curves with up to 1S.OOO points each. 

Advanced Micro Solutions 

3ai? Windover Dr 405-340-3687 

Edmund, OK 73013 900-204-3381 


GRAPHIC TOOLS LIBRARY 

PHONTM—THE FDNTMAKER: Interactively create scal&- 
ablet. eMpendable and finable outline, stroke and bitmap fonts, 
figures and logos. Create hand-WMting tents. Scale a type 
style to various sire fonts. Laser font Loader. Fast print your 
creation at 60 te 600 dpi. Use same font by display and print. 

Free bRn d drawing Use fonts with PC _VDL SCANLIB, IBM 

6514/A A Olhers. *395 

NOVA INC. 

2500 W Higgins Roerf, *1144 CAU 708-832-4111 

Hoffman Esfflaa. It floifts FAX 708-882-4173 

S 99 our ad on page rse. 


Inquiry 720. 


IMAGE TOOLS LIBRARY 

SCAN LIB: Image CajHure. Animation Scale Image up. dawn 
Rotate, Mirror Manage scanned images. Includes Tent func¬ 
tions- 149 tunes. Modes (tom bore, to 600X600X256 Faster 
and better package lor PCX flte handling. $1B5. JJ C". 
PASCAL . FOBT, MS SASIC 4,0-7.0. PCXIQ: Source Library 
avail. sn "C” or Assembler fWd/write 0 display of PCX 
riles at any pant on screen or memory. Cede* Mapping. S2B5. 

NOVA INC. 

2500 W. Higgins Road, #1144 Call 70H-aB£-4111 
Heilman Esates, tL 50195 FAX 706-382-4173 

See out ad on page ISG. 

Inquiry 721, 
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SOFTWARE/GRAPHICS 


PC TECHNICAL GRAPHICS 

TEKMAR Is a graphics library for iris VGA, EGA or Tec- 
mar Graphics Master. Similar to PLCJFtO, includes WIN¬ 
DOW, VIEWPORT, AXIS, Support lof HR HI plotters. 
Curve fitting, complete plotting program. Log, semi-tog, 
multi-axis, 3-D. contours. Jerry Poumefle {Aug 66 Bjrta): 
”As good as any I have ever seen..." Demo disks, 
literature available. 

Advanced Systems Consultants 

21115 Devonshire St. #329, ChatSworth, CA 91311 

^__ (BIB) 407 1059 _ 

Inquiry 723. 


CAD/CAM Developers! 

You gave hundreds of hours of programming and debugging 
time land ihe Thousands of dollars this lime costs!) when you 
use the CACWCAM mgth and OXF routines In the 

GuickGeometry Library 

All the routines you need lor any lype ol CAIVCAM/CAE pro¬ 
gram! 550 readyto-use routines that construct, Intersect and 
offset lines arcs, circles, ellipses and ewn splinesl 

S199 Includes C source code and telephone support 
Call (617) 628-5217 today tar inlormation or la ordarl 
Building flock Software, RQ. Box 1373, Scmewilte. MA Qgt44 

Inquiry 724. 


The Ultimate CAD/CAM Engine 

TurboGcomctry Library 3.0. The most Complete Eoti box of 
2D £ 3D routines available today I Over 300 routines. Sur¬ 
taxing, Solids, Hidden line, Volume*, Areas, T-anstorms, 
Ferspuc! Ives, Decamp. Clipping, Tangent & mere. 30 day 
guar., $199.95 wfeourcc SAH Incl. Foreign $225,00. MS/PC 
DOS 2D+ Turbo Pascal, Tbrbo C, MSC, MIX C. Zortec C+ +. 
VlSAfMC, PO, Chk, USA lunds only. 

Disk Software, Inc. 

£110 E- Arapeho Rd„ #407, FUcbaidwn, TX 75001 

(214) 423-7299, 1900) 095-7760, FAX 1214] 423-7299 


Inquiry 725. 


RAINDROP™ 

FAST, compact PrtBcm Utility lor end users AND 
developers. Hardcopy as fast as 10 sees. Average binary 
size - 6 kbyte. 12 video graphic standards. Scale, rotate, 
colorize and more. 'CALL! from user-written programs. 
Complete 9- a 24-pin dot-matrix, inkjet, and laserjet 
library $39.95-k$9 s/h. 

ECLECTIC SYSTEMS 

6106 St David Ct„ Springfield, YA ££153 

_ (703) 440-0064 _ 

Inquiry 726. 


PEN PLOTTER EMULATOR 

FPLOT turns your dot matrix or laser printer Into 
an HP pen plotter, Fast hl-res output. No lagged 
lines. Vary line width, color. Works with Autocad, 
Draft*, etc. Supports NEC P&'PG, IBM Proprinter, 
Epson LCWFX, Toshiba, HP Laserjet, Okidata 
29x/39* r HerculesCGA/EGA/VOA, $64 check/ms./ 
VISA/MC 

Fplot Corporation 

24-16 Steinway Si,, Suite 605, Astoria, NY 11103 

_ 718-545-3505 _ 

Inquiry 727 


DoDOT for Microsoft Windows 

With EJoUOT, you Can: 

• Capture screens, windows, dialog bares, and pull-down 
menus. 

* Convert b*lw@*n vanous llle iovroals; 

TIFF, Postscript. PC*. JMG, < 5 lF, MAC, Pl£ PCL, MSR 
Clipboard, Bitmap, and more. 

■ View and edit image with lull ct 
" ' t images to wide range of printers: 


With each purchase, you receive free upgrade and. supped. Only 
Sis * 55 j/nr 

Halcyon Software 10297 c a w Harbor a™. 

~ lln£ CA r ■ 


Cuportlfw 


A 35014 tel: (409) 25£Dflt3 lax: (4DB) 257-2012 


Inquiry 728. 


SOFTWARE/GRAPHICS 


SOFTWARE/LANGUAGES 



POPULAR HGRAPH 

SCIENTIFIC 20 & 30 graphic iculines lor IBM PC, \*X, 
SUN and Macintosh. Powerful, easy to use. Multiple 
loots, device and machine independent. Uses max 
resolution. Links with FORTRAN, Pascal, G, MbduEa-2 
and QuickBasic. $119.00 

Custom software development. 

UGraph— the graphics editor available nowl 

Heart Land Software, Inc, 

234 S. Franklin, Ames, IA 50010 

(SIS) 292-8216 


DRUMA FORTH-83 

Break iho 64K barrier without speed/space penalty 
Powerful, attractively priced, '83 Standard. 

■ iMb-t- anlorneied memory management 

■ Fulf OS interface, ertengiue utilities 

* On-line documentation, ASGIlfblock Mes. 

* Other products: wlrvdows, modules, profiler 

* ISM pc/xmr Sl all compatibles 

FREE learn/ullllty disks ottered: INQUIRE 

DRUMA INC. 

6448 Hwy. 290 East E103L Austin. TX 79723 

Order?.: 512-323-W03 Bfipard: 512-323-2402 

Inquiry 729. 

Inquiry 735, 


SOFTWARE/LOTTO 



GRAPHICS PRINTER SUPPORT 

AT LASTl Use the PrtSc key to make quality scaled BAW 
or color reproductions of your display on any da matrix,, 
Inkjet, or laser printer (Ind Postscript) In up to B4 shades 
of grey or 256 colors. GRAFPLUS supports all versions 
of DOS with IBM (inel. EGA. VGA, Super VGA), Her¬ 
cules, or compatible graphics boards. LinkableifOEM 
versions available. $49.95 

Jewell Technologies, Inc. 

A74G - 44 th Am SW, Seattle, WA 90116 

(800) 359-9000 *527 (206) 937-1081 


PC-LOTTO 2dfl1 $40 us $45 CAN 

LottoProcessfng program for IBM compatibles. 10 
UOTTQ databases included with all numbers since 
day one, Shareware available from most outlets and 
PC-Clubs. 

PC-LOTTOprint ver 1.1 $45 us $socan 

20 LOTTO BET SLIPS filled duI in 10 min. (100-240 
tickets!) Send $10 + 5 sitps for DEMO 

LOTTO WARE - 870 Gladiolfl Ave. Victoria B.C, 
CANADA V8Z 2T6 (6&4) 479-8536 Viaa/MC 24HR 

Inquiry 730. 

Inquiry 736. 


SOFTWARE/MATHEMATICS 



FORTRAN PROGRAMMER? 

New you can coll 2-0 and 3-D graphics routines within your 
FORTRAN program. 

GRAFMATIC: screen routines $135. 

PLOTMATlCi plotter driver 135. 

FR1NTMATIC; printer driver 135, 

For the IBM PC, XT AT 4 g&mpalibte& We Support H 
variety of compiler graphics bds. plotter.s and printers, 

MICROCOMPATIBLES 

301 Prelude Dr., Dept. B. Silver Spring, MD 20901 USA 

(301) 593-9603 


Leo Tames TeX 

The Leo editor reads and writes TeX files. 
Displays, adjusls matrices, roots, symbols etc, 
as you edit. Fast math typing. Draff primer, font 
editor. For AMSTeX or LATeX $159 Requires 
PC, 51 £K. graphics, MC/VISA, check, or PO. 

ABK Software 

4495 Ottawa PL, Boulder, CO B0303 

(303) 494-4S72 

Inquiry 731. 

Inquiry 737. 

VGA CoKorWorks™ V2.2 

The mesi advanced image creHiten and mgnipulgiipn package 
avflilabio tar Ihe VGA. ImporWKpcrt TIFF. PCX, TARQA images. 
Edit with pwr S&OjXtO cqfc*s in multiple hardware resafuiidns tewrith- 


MATH EDITING for the pc 

*' = £*“- [»»*" (a)] + 

ableon-thfl-hy). Complete scl of geometries and paUstet. Spectal 
uNacis Include lint, shade, blend. mask, fountains, cul/pasio, hard¬ 
ware Jiwm emulation, . much mora lft«r 160 drawing COrdtote), 
Incl. 44 tents, drivers tar PostScript. HR-LaserJet, HP-PainUot, E|> 
5qn bC^FX. Prqdu£tog up Id 64 grey levels or 4096 colors. $5fl Call 
lor our Irse fully operational demo. 

SPG Inc. 

PO Boat .fttOOO — Hialeah, FL 33017 

(305} 362-6602 


* MathEdit constructs mafri equations to be inserted into 

WordPerfect, Word. Lton&rai; s nd others. 

* WYSIWYG interface—no codes need to be learned. 

* MathEdii-S199 

TA f J fur M We*i Flhsi fewiua. Suite IDO 

CnliinVsu*, OWu *3E3fll 

ctWMUwramoflfs (614) 2S4-3535 

Inquiry 732, 

Inquiry 738. 

PC SOFTWARE FOR WORK OR PLAY 

$3,00 / DISK 

Written by some of the best programmers in the world end 
delivered lo you. From DOS enhancement utilities to adult 
only, desk top publishing, buetoeesAnveetment, database, 
word processing, games, ale., ale., etc. Our FREE CATALOG 
conJaiim hundreds of lire beat software programs cm the market. 
Vbur complete satisfaction Is guaranteed when ordering (ram: 

SILICON VALLEY FREEWARE 

P.O. Box 70397, Sunnyvale, CA 94O06 

(415) 965-9700 


MATHEMATICIANS—ENGINEERS 

Have you ever seen functions of a complex 
variable? Would you like to really understand 
differential operators like dlv f grad and curl? 

How about a peek into the fourth dimension? 

Call or write for information on our latest PC 
and Macintosh software. 

Lascaux Graphics 

3220 Stoutwn Pm.. Bronx, NV 10407 

(212) 654-7429 

Inquiry 733, 

inquiry 739. 

GRAPHICS LIBRARIES for 

0, FORTRAN, PASCAL & QuickBASIC 

* Supports VIDEO, PRINTERS &. PLOTTERS 

* Linear, log, polar, smith, bar fl, pie charts, 

* Scalable tenia, line types, marker*. 

* Multiple ptote on a page 

* Over 100 routines with lull source coda 
p 246 page manual, no roy&tltes. 

$295.00 (713) 491-2068 

Sutrasoft 

10506 Permian Dr, * Sugar Land. TX 77478 


DERIVE® 

A Mathematical Assistant 

Makes roalh more inspiration and leas perspiration! 
Combines lha powtir ol computer algebra with 2D & 
3D plotting and a frlandty mon-u-drivon user Inter¬ 
face, Does equation solving, calculus, trigonometry, 
vector & matrix, algebra, and more. Derive requires 
a PC compatible computer & 512K memory. 

Soft Warehouse, Inc. 

361 5 Harding Avb.. Suite $05, Honolulu, Hi B6016 
(005) 734-5801 

Inquiry 734. 

Inquiry 740. 
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The Buyer’s Mart 


SOFTWARE/MEDICAL 


Medical Systems with ECS 

PPM oflsra ei cs-T^lelE line nl medical softYura ranging from sir-fie 
msurarica c'.Hims processing: cere prefers we AVR maiagflnwni 
PC CLAIM PUJS-ctaims praceising wim ECS to cwerteo m ®|a tnayrmcf 

«fi#fS ■- MMSy Won*|HMtli •)uar;iril(j» 

THFESHOLD-corrcpIelp Ai'R, paosnd billing, camprshansM jj&clice 
manage™nl afeUMici 

CLAIM WET-Nalicrwide eleclnsnic daims cl earing houae transmits claims 
lo war l£tl insurance canters 

Schmara -pic«S start at UK) 00 Dealer inquiries mk&m 

Physicians Practice Management 

350 E. New Ybrk, [ndiahapolis, IN 46204 
600-428-3515 317-634-8080 

Inquiry 741. 


SOFTWARE/PACKAGING 


HARD ID FIND COMPUTER SUPPLIES FOR 
SOFTWARE DEVELOPERS & POWER USERS 

Ciolh binders 4 ^ceases like IBM's. Vinyl binders, turns, and 
told ers in many sizes. Disk paps, anyetapes, & iabefe law qi*aflity 
mnpnriling. EkiR dista. Everything you wed to bring your software to 
•market. Disk and binder maters. Much morel Lm Prices! Fast ser¬ 
vice Call or write tor a FREE CATALOG, 

Anthropomorphic Systems, Limited 

37B-B E. Sami Charles Pd., Lombard, IL 60146 

1-800-DEAL-NOW 708-629-5160 


Inquiry 742. 


SOFTWARE/SCANNERS 


Optical Character Recognition 

Stop retyping: PCLGCR’* sotlvvwe will convert typed or 
primed pages into editable text files for your word pro¬ 
cessor worte with HP Scartoet, Panasonic 3 nd most other 
scanners Suppled wrlh 10 popular fonts. User ftainabie 
you can teach PC-QGFP to read virtually any typeslyle, 
mcl foreign fonls Proportional text matrix printer ampul. 
Xerox coptes OK $305. ChecWVISA/MC/AmExpfCOD 
Essex Publishing Co. 

P.O. Box 391 f Cedar Grove, NJ CTO09 
_ (201} 783-6940 _ 

Inquiry 743. 


NEVER BALANCE YOUR 
CHECKBOOK AGAIN! 

Amazing nsw sqttwara Instancy reads Brid balances ytHJf 
check reyistB'’ with a hand-held scanner. AlJg^ you to enter 
haruJ-prmted check data inlo you* PC WITHOUT A KEY¬ 
BOARD. Supports other personal financial software. 
ChekScen software wilh premium hand-held scanner only 
526900 fso«ware only S9&00). 

800-762-5542 or FAX: 919-828-5196 

FAI, 611 Tucker Street, Raleigh, IMG 27603 

Inquiry 744. 


SOFTWARE/SCIENTIFIC 


Chaos/Nonllnear Dynamics 

DYNAMICAL SOFTWARE f and II $250 f $350 
Ordinary and Delay Differarilial Equation Solvers 
■ Bifurcation Diaererns * Basin Boundaries * 2- and 3-D 
Plotting * Poincare Sections * Relum Maps * Spectral 
Analysis, Fractal Dimensions, Lyapunov Exponents 
CHAOS IN THE CLASSROOM Instructional Programs 
Maps and Bitorcadtons W995 Fradafe and Julia Sets £59.95 

DYNAMICAL SYSTEMS, INC. 

PC Bo* 35241, Tucson, AZ 65740, (602) 2S2-1962 
Sen Out Od Oft pope 264 


C Scientific Library 

Cra 41 S Customized scientific and engineering lools with Ihis com¬ 
prehensive library nt SOO tundiorts including linear algebra, eigen- 
systems. male Is compulMitms, tirrte Mrws, smoothing and filtering, 
toatisUcs. regression, linear and integer programming, nonlinear 
systems, qpUmizalion , differential equations eurwtfLUfeg and 
graphics. Superior dOCumeribUion Usable, encapsulated, modular, 
reliable, malute. and affordable Several! lieenamg and s^tem op 
lions era available starling at K 95 - Request on company lellerhead 
or send SS (refundable on purchase) tor 50 -page CSL Buyer's G utoe 

Eigenware Technologies 

13090 La Visa Drive, Saratoga, CA 95070 

(409) 867-1184 Fa*; (4Q&) 657-0575 _ 

Inquiry 745, 
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SOFTWARE/SCIENTIFIC 


free catalog! 

800-942-MATH 

MicroMath Scientific Software 


Inquiry 746. 


Stflentlfifc/Englneerirtg/Graphtes Libraries 

Turbo Pascal, Turbo + IIS C. MS Fortran, Basic 

Sand tor FREE catalogue' of software tools tor Scientist and 
Engineers, fn-etudes Sdonlillc subroutine libraries, device 
jnd&ptiridonl graphics libraries (including EGA. HP plotter 
and Laserjet support), scientific charting libraries, 3-D pFol. 
ting library, data acquisition libraries, menu-driven process 
control software. Versions available tor a variety or popular 
languages. 

Qulrm-Curtls 

Itot Chestnut Si , Unit 2-5, Newton. MA 02164 

_ (617) 965-5660 _ 

inquiry 747. 


SOFTWARE/SORT 


OPT-TECH SORT/MERGE 

Extremely fast SorL'Merqsi'SdleGt utility Run as an DIS¬ 
COS command or CALL as a subroutine. Supports mod. 
languages, and file types including Btrieve and dBASE 
Unlimited file sizes, multiple keys and much morel MS- 
DOS $149. OS/2, XENIX, UNIX «49_ 

(702) 588-3737 
OpMech Data Processing 

PD. Bo* STB — Zephyr Cove. NV 89443 

Inquify 748. 


SOFTWARE/TOOLS 


Industrial Applications Builder 
Turns PC Into DAC system 
Powerful SW tool kit helps you buikJ IBM PC-based 
data acquisition and control systems for process 
and machine applications. Flexible, debugged and 
reliable. Low cost Available in source code. No 
royalties. Request Irtoe catalog - 

EXDR R&D 

PO. BOX 54a, Wesl Chester, OH 45069, USA 

Fax: 513-777-4017 Phone: 513-777-0570 


Inquiry 749. 


SOFTWARE/UTILITIES 


EZ-COPY PLUS™ 

FLMLE55 MSKfTTES FAST" on the PC *>u sli®«3y mail TUB IS S0FTWWE 
<MY' Bypass DOS tor Ihe utmost speed &e£ tor gutuishers, dcvelDflers, 
MIS directors, etc. BU faster rhem OK Read diskfiilf onct. Hun. rpuickly 
£ «<ieitely raw duplicate iS" & 35" disks on jwir cwn PCfflTfflM: 
Rmnjs. cdiiifs, itnfiss. DtteriJly SEF5AL1ZES & PFUfiTS LABELS, In 1 smeah 
opetatori Save images \q H& more feplates dedkoled lardwara mwrii 
SUHte OnJy $129 +3/H © 

EZX Pu bl., Box 58177- B0730, Webster. IX 77598 

Orders (Y/MG/AX} 4 Brochures Tall Free. 1 * 80S - 359 - $5 3d 
INFO 713£80-99Q0: BBS' 2*0-6 1 SO: FAX; 713/260-0525 


Inquiry 750. 


Duplicate Disks Fast/ 

DiskDupe duplicates, tormals arid compares disks 
amazingly fast— up to 200 disks an hour! Its unique 
RELAY teal uce lets you quickly duplicate lots ot master 
disks effortlessly. And you can prelect your masters by 
storing disk images on your hard disk, Al&o supports 
hlqh-den&ity formats—plus a whole lot more! $79+S/H, 
Money Back Guarantee 

Micro System Designs, Inc. 

1309 El CirrtOla BFvd., Lafayette, CA 94549 

(415)944-9994 Order todayl 

Inquiry 751. 


SOFTWARE/VOICE 


MULTI-VOICE® TOOLS 

Mulu-Voice Tools ia a comptelc development Toolkit for 
Pascal or "G” lo access all the leatures of Ihe WATSON 
or DIALOGIC Speech Boerds. It is also e high level library 
of procedures to build MULTI-LINE VOICE RESPONSE 
systems in minutes. A pawerful TELEPHONE ANSWERING 
program Is given as an exampre wilh source code. 
DIALOGIC, RHETOR EX. VBX1599, WATSON $99, VisafMC 

ITI Logiciel 

1705 St. Joseph E, Suite 4, f^ontresJ. PQ, Cah. H2J INI 

(514) 861-5380 

Wfl can also write your Voice Response application programs 

Inquiry 752. 


SPANISH EDUCATIONAL S/W 


SPANISH EDUCATIONAL SOFT 

Far teachers, stodemg end perpnts. Develpped by teachers end 
prqdremrners with years oi experience m edwartonal sdfware. 

AfiANIXJ SCfifTCn CRE 4 TM 3 p Wfl » 

Efevrfpp yote ideas irto a meaningful composition. An efficient 
tod tor critical thmkmg, pahed with an easy*Kfie wad ptoceesor 
In Spanish. 

AFWCHJ LANGUAGE COLLECHON [2 VdQ t44 95 

AFWCU MATH Gd!ECTK>( {3 Vtefl 18*95 

APAHOU HATH \ FHVSlCS ShMULATION CXX_ (5 Vo*) S2 19.9S 

30-Day Money-Back Gua-runree Ptosse call tor info/order 
ARANDU SOFT Tel: (365) 591-3239 

7224 NW 31 St.. Miami. FL 33122 Fax: (365) 591-1940 
690-627-3764 (305) 591-3105 


Inquiry 753. 


SPEECH SYNTHESIS 


SPEECH SYNTHESIS CHIP 

Want the most advanced phoneme synthesis chip 
available? One flexible enough to generate speech, 
music and sound effects ... yet lew cost and remarkably 
easy lo use? The ART10263 is all of this and more . .a 
versatile, high-quality, phoneme-based, speech, syn- 
Ihesizer clrcut contained in a single, monolithic, 24-pin, 
CMOS integrated circuit. 

Artie Technologies 

55 Parte Sneet. Trey, Michigan 409B3 
Phone: (313) 5BB-7370 FAX : (313) 568*2650 


Inquiry 754, 


STATISTICS 


JUST RELEASED STATISTIX 3.1 

PC Maga£ine Editor s Choice! 

Vmi cat rdy HI STATISTIX to got ydiu <ferk done EASILY and QUICKLY. 
Menu-driven FowerM yet compact STATISTIX flflnra basic and advanced 
ftAmtiu with an easy to-toltow manul lull ol exanvles 
■■f*tfiAinif supipprf wo* <fjf£teJre/ir 

PC Magazine 

Get Ihe Quality yau wan! at i puce you can a fiord. U.3. A uvixseE price: 
Ugney-bpck-guaranlK. 

Tel: 812-631 -2852 Fax: 612-636-3070 

Ana I y ti ca! Soft w a re, po Boa i wm, st. Paul, mn 551 n 

Enquiry 755. 


The BASS System™ 

Why use up S meg and 64GK fust to run a data 
step on your PC? Mow you can run your data step 
code and statistical procs with a system that takes 
only 1 meg and 40QK {and costs only $399)1 Free 
information: 

BASS Institute, Inc. 

P O Box 349. Chapel Hill. NC 27514 

(919) 933-7096 or BB; (919) 968-6755 (N r 0 p 1) 


Inquiry 756. 


SOLO 3.0 from BMDP 

Popular statistics and exceltenl graphics tor the PC. 
Quick and easy to use, For business professionals, 
researchers, or students. From the leader in statistical 
software far over 25 years Top-notch support. 
Satisfaction guaranteed! $195 complete wilh 
graphics. Call today. VISA or MC. 

BMDP Statistical Software, Inc, 

1440 Sepiilv&tia Blvdf., Suite 316. LOS Angeles, CA 90025 

(213) 479-7799 


Inquiry 757, 

























































The Buyer’s Mart 


STATISTICS 


Cover all the bases of design... 

with Methodologist's TodchesT? a c&mpr@h®nsfvg package 
of five programs to a rtf in research design and analyses 
Specifically, these programs offer assistance In sampling, 
data cpHecton procedures, statistical analyses, axperr menial 
design, and rrveasunsment and scaling, $499,9(5 + sfti. VfSA, 
MG, AMEX, FQ, Checks accepted. 

The Idea Works, Inc. 

190 West Briar wood, Columbia, MO 55203 

1 ^000 S37-4e$e FAX 314-445-45B9 

□utsEdp USA 314-445-4554 


Inquiry 758. 


Know where you’re going? 

You will—by using Statistical Navigator'? an expert 
system that helps you select the best statistic for a prob¬ 
lem. Statistical Navigator suggests appropriate analyses 
and explains bow each fits your needs, \fersion 
1.1—*99J9S+am. VISA, MG, AMEX, PO, Checks 
accepted 

The Idea Works, Inc. 

100 Wfrst Briarwood, Columbia, MO 65203 

1-000-537*436$ FAX 314-445-4533 

Outside USA 314445-4554 


Inquiry 759, 


NCSS 5.x Series — $125 

Easy-to-use menus & spread sheet. Multiple regression, 
T-tesls. ANQW (up to 10 factors, rep. measures, 
covariance). Forecasting. Factor. dusEei; $ discriminant 
analysts. Nonparamelrtos. Cross Tabulation. Graphics: 
histograms, bo:-;, scatter; etc. Reads ASCI If Lotus. Many 
new add-on modules 



355 Eas: 4D0 North, KaysvlUe, UT A4037 

Phone: 001-546-0445 Fax: 001-546-3907 


Inquiry 760- 


SCA STATISTICAL SYSTEM 

The only statistical software encompassing 
Forecasting & Time Series Analysis 
Quality and Productivity Improvement 
General Statistical Analysis 

Awgilgble on DOS, OS/2 and Mac operating systems. 
Call today tof more information 

Scientific Computing Associates 

4513 Lincoln A«x. Sulla 106, Lisle, IL 60532, USA 

Phone. (7QB) 360-1696 FAX; (708) 960-1815 

inquiry 761. 


TONER CARTRIDGES 


TONERS 

LASER PRINTERS $42.00 SHARP Z-5077D $40.00 
PC COPIERS $38.00 XEROX 1012 $14000 

NEW LONG LIFE EPS OURA-DRUM $87.00 

YQUR CARTRIDGES TESTED, REMAN UFA0TUH ED, 

Sl fully guaranteed by experienced techs. 

COLORS 24 HR, TURNAROUND MC/VISA 

SOUTHERN CARTRIDGE SERVICE 
33 MATHEWS DR 
HILTON HEAD ISLAND, SC 29S2S 


800-442-6288 


Inquiry 762. 


UNINTERRUPTABLE POWER 


HOW TO PROTECT YOUR COMPUTER 

And Make it Last Longer 

FREE mcneywdng literaium Whst you need ta know about UPS— 
uninterruptible power supply. How to got cumpMe pnjtotaion from 
power lino picfclsms. 350 VA through 15 KVA models fron ih-e world's- 
lorgesi monutaagrer ol single-phase UPS, 

Best Power Technology, Inc. 

PD. Box 200. Nadedaft, Wl 54515 
fSOBJ $55-7200 exl. 3856 
TOLL FREE (B0D| 356-5794 exL 3656 

Saa OL>f Ad 0^ £40* 340. 

inquiry 763, 


UNIX SYSTEMS 

1 

UTILITIES 


UNIX™ X-Windows SYSTEMS 

* stLI WBS Lowest 

From $2,595 Prices 

Expect a MIRACLE?!! 

(716) 594-1000 VIS&MC 0:30 AM-0:O0 PM EST 

Micro Tools Inc. Prices can change 


OS/TQOLS — THE MISSING LINK 

Powerful DS/2 coriynand line ulllilies: 

—Quick Change Directory 

—Teat SearchyRefilaca 

—Fils Ldc h la/M qveV Updated ate re 

—CiJwtQty DaleWRenameVSori 

-Change AnrlbutMAJste 8 Tima Stamp 

^System intormwion 

—Mere 

A musl lot OS/2 users INTROOUCTOFTr OFFER) 

0&2 169 MS-DOS S39L VtSAfMDChwk. 3fklJy inanoy hack. 

Frontline Software Group, Inc. 

P.0 Box 257, Bolivar, MO 65613 (4l7J 326-6771 

Inquiry 764. 


Inquiry 768. 

UTILITIES 

1 



COPY AT TO PC— BRIDGE-IT 3.5 

"CPYATCPCT RELIABLY ItopjSas an 12 MS drrw& wwig a 

slot for a second ha/d disk or ^pe teck-up. Only 479.-0O t SfK 
"BRIDGE-TT 35" I* a DEVICE DRIVER supporting 3V 
drives for PCfflTW Without upq-adi-ig DOSBIQS. Only 53&Q0 4 SfH 
BRHKSE-IT 05 0UHOLED WITH INTERNAL 1,44MB DRIVE AT 

3129K 4 SVH visAj'MC'COD ups b.Ti 

MICROBRIDGE COMPUTERS 

655 Sky Way Suite 220. San Carlos, CA 04070 

1 -415-59 3-8777(CA) 1 -4 15-593-7675 (FAX) 

1-51 4-84 5-081® (CANADA) 1-600-523-8777 

0908-260-IBS (UK) 


Why You Want BATCOM! 

BATCOM is a batch file compiler that transforms your 
.bat files to .axe files to make them faster, BATCOM ex¬ 
tends DOS with many new commands so you can read 
keyboard input, use subroutines, end much more. In 
addition. BAJCQM protects your source code. No 
royalties! Only 159.95, Order today) 

Wen ham Software Company 

5 Burley St., Wen ham. MA D19Q4 

(SOB) 774-7036 

Inquiry 765, 


Inquiry 769. 


WORD PROCESSING 




UNIX under DOS 1!! 

Get the Feel & Power of UNIX 

Include awk. cb. cp, diff, ed. find, grop, Is, make, more, my 
fm. sad. sort $ 17 ellws. AN V3 and BSD 4.3 options , 
included, Thorough documentation!, 

THE &EflKEL£v UTILITIES 5125 Order now 800-542-0938 
price EFFECTIVE JULY 15 $200 

OPENetwork 

TOWER TOOLS FOR POWER USERS 

215 Berkeley PI. (B-2), Brooklyn, N Y 11217 


We can read 130 languages 
from Armenian to Zulu 

Use SPOT OCR Software with an image scanner and your 

PO to read 130 foreign languages, typed pages, typosel 
malarial, magazinea and books into standard taxi fitea. 
Flagstaff Engiineenirg cart provide any OCR solution. Gall 1 
today to discuss your application! 

Flagstaff Engineering 

1120 Kaibafa Lane, Flagstaff, AZ 86001 
(002) 770-3341 

MaswrCand—^Visa— Amwcan Express Accepietf 

Inquiry 766. 

Inquiry 770. 

Recover deleted files fasti 

□tek Explorer now includes automatic fife recovery You 
' type in the deteled file's name, Disk Explorer finds and 
restores in Disk Explorer also shows what's really on disk, 
view, change or create formate, change a files status, 
change date m any sector. MS-DOS S75 U.S. Check/ 
Credit card weteome. 

QUAID SOFTWARE LIMITED 

45 Charles St, E, 3rd FI. 

Toronto. Ontario, Canada M4Y 1S2 
(416) 961-6243 


FARSI / GREEK / ARABIC / RUSSIAN 

Hebrew, all European. Scandinavian, pluseilfter Hindi, Pun- 
Jahi, Bengali, Gujarati. Tamir, Thai, Korean, Viet, or |PA. Fgl|- 
teaUtned mulENanguage wtKd processor supports on-scroen 
foreign characters and NLQ printing with nr> hardware 
modiltoations. Includes Form Editor. 1355 dot matrix; SI50 
add'l far laser-Si9 demo. S/Hm U.S. incl'd. Rag. PCX 640X, 
graphics. 30-day Guaranies. MCA7ISA/AMEX 

GAMMA PRODUCTIONS, INC. 

7T0 Wilshlre Bfwd., Suifs 609. Santa Monica, CA 90401 

213/394-6822 Tlx: 5106(K]a273 Gamma Pm SNM 



Inquiry 771. 

COPYWRITE 

CopyWrlte 

Removes 

Copy Protection 

No more diskettes. t i eL 

manners or Ub qt/b 

cd dewheels. 

1000's of products copied. 

QUAID SOFTWARE LIMITED 

45 Charles St. E. 3rd FI, Oept B, 

Toronto,. Ontario* Canada M4Y 1S2 
(416) 961-0243 Fax (416) 961-644B 


DuangJan 

Bilingual word processor for English and: Armenian, 
Bengali, Burmese, Eum/Latin/AIrican, Greek, Gujarati. 
Hindi, Khmer, Lao, Punjabi, Russian, Sinhalese, Tamil, 
Tefugu, Thai, Ukranian, VIat, Only 5109+ $5 s/h 

{foreign i- $12 sfh). Font editor Included. For any IBM 
compatibles with dot-matrix & LaserJal printer. Demo ! 
39+S1 sfh. Visa/MC 

MegaChomp Company 

3439 Cottman Ave.. Philadelphia, PA 19149-1606 

(215) 331-2748 FAX: (218) 331-4188 

Inquiry 772, 

REMOVE HARDWARE LOCKS 

SdPlwai'* utility ntlcnfe^ tor the removal of haidwan locks. Don't war! 
for your lock or key device to fan or fie stolen. 

Gusrante*<t to work! The Moving peckages are available: 

PCAD tlYaOO CAOKEV 5 9ftOQ 

MJCROSTATION S99.M PERSONAL DESIGNER S15&TO 

MasterCAM 52SCMK) BmsrlGAM S23Od0 

TANGO RGB £ 99.00 CADVANCE S9^0O 

PLUS SHIPPING AND HANDLING 

PHONE <204} GS6-4G39 FAX (294) G68-35SG 

VISA and MASTERCARD Welcome 

SafeSoft Systems Inc, 

191 Kirlygtone Way, Winnipeg, MB Canada, R2G 3B6 


YOUR SALES MESSAGE 

about the special computer product or service 
that you provide belongs in print. 

THE BUYER'S MART 

can help you reach computer professionals and 
produce valuable Inquiries tor your company!' 

Cat! Brian Higgins for more information 

603-924-3754 


inquiry 767. Inquiry 773. 
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Circle 202 on Reader Service Card 


Circle 100 on Reader Service Card (DEALERS: 101) 


Only your imagination 
limits how you benefit 
from PERCON® 
keyless data collection. 



Checking out books or checking in employees—input 
data quickly and accurately using bar codes or magnetic 
stripes. PERCON has proven bar code solutions for IBM®, 
DEC™, and Apple Macintosh®. Call 1-800-8-PERCON. 

PERCON 

2190 W. 11th Avenue, Eugene, Oregon 97402-3503 
{503)344-1189 FAX(503)344-1399 

Perwn. Inc. PERCON. IBM. PEC and Apple Hscmtoth arr indemuite. 


A COMPLETE 386 SYSTEM 

WITH VGA COLOR AND 40 MB HARD DRIVE 



- Intel 803B6-J6 Mhz CPU 

* I MB RAM Expandable to 8 MB 

* 40 MB Seagate Hard Drive 

- VGA Color Monitor (31) and 16-bit Card 

* L2 MB. Floppy 

* 1 serial, 1 parallel, 1 game port 

* 101 Keyboard 

* mini Tower case with power supply 

* 2 Year Warranty 

Olbcr systems wilh ihe same configuration 
286-12: / 3S6-2Q; SI.799 ! 3B6-25; 52,299 / 386-33: £2,999 

All upgrade options are available 


Mother Boards (Ok) 

286-12 

386-16 SX .... 
386-20 DX .... 
386-25/3 2K cache 
386-3 3/3 2K cache 
486 *_ 


Drives: 

ST 25 l-l Hard Drive . 

ST 225 , .' .. 

1.2 Floppy . . . , , 

1.44 Floppy .... 


SPECIAL SALE 


$129 2400 Internal Modern .$79 

$299 2400 External Modem ..... r ,,$ 99 

$575 9600 FAX/Modem .$289 

$950 16-Bit VGA Card 1024x768 .$115 

$1,250 I/O Card (25JP.1G).$23 

CALL Panasonic 1180 printer.$175 

Panasonic H24 Printer ..$285 

MS-DOS 3.3 or 4,01.$65 

$295 Case with power Supplies..CALL 

$195 

$ 68 PricesSubjeettochangeswithoutnotice 

$ 72 Quantities are limited! 


First Computer Systems, Inc. 

3951 Pleasanfdale Road, Suite 224, Atlanta, GA 30340 
TeM404) 441*1911 Toll Free (800) 325-1911 Fax (404) 44MB56 


Don’t Move! 

without telling 

BVTE 

Clip out form below 
and mail to: 

BYTE Magazine 
Subscriber Service 
P.O. Box 850 

Peterborough, NH 03458-0850 

f-----’- 

Al least 8 week before you move, please give us your 
new address and/ur name change 

(Please Print) j 


New address, name 
Name_ 


Address 


Aot. 

Citv 

Stale 

Zip 



Prim current name and address 

(or affix the mailing label from yotir current issue of BYTE here) 


Current address, name 

Name____ 

| Address_ _Apt. 

J City _____ 

* Stale_Zip__ 



9-Track? 
Just call us. 


GO! OPERLRfID DOTH 

San Diego t CA 

* 1-80^729-3725 US A Can, * 1-610-571 5555 ■ PAX 1-619-571--0962 


Think of us as your one-stop 9-Track 
shop. Whatever your PC and operat¬ 
ing system, weVe got you covered, 
even for Novell backup. Our 
software is powerful and easy to 
use; DEPOT 4,0 guides you 
through all its commands right on 
the screen. And to help you get 
the most from ail our products, 
we offer the best customer 
support in the industry. So if you 
need complete 9-Track solutions, 
there’s only one thing to do: call us. 
Well send you a free demo disk just 
for calling. 


1-800-PC-9TRAK * 
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Circle 192 on Reader Service Card 


























































Circle 59 on Reader Service Cord 


Circle 130 on Reader Service Card (DEALERS: 1311 


[^CoMPucom 


14,400 bps Speed Modem" $299 


Cut Back on Your Contribution to Ma Bell. 

SpfedModrm\ throughput - up to 57.GKbps - is nearly unbelievable. Fully 
Hayemmipatiblt, MNP-5, D1S™, lax option and more. 

High-Speed Isn’t Our Only Specialty. 

Our 2400 bps product-family Indudes Hayes compatibility, MNP5, and 
our DIS technology improves the phone line. Try send fax. 


SpeedModem 300 - 14,400 bps.$299 

SpeedModem + FF.Fax! .$399 

F.F.Fax! 9600 bps send/receive.$299 

MNP-5 Modem 2400-4800 bps.$169 

DISMNP-5 Modem 2400-4800 bps...$193 

DISModemPlus send-onty lax.$139 

DISModem 2400bps.$119 

2400 bps Modem.$95 


FREE $69 EasyConf* Communications Software 

Find oat why Byte Magazine says ,"... a real deal... ” (3/89 p. 102). 

m» Call 1-800-ACT-0M-IT -bp 

( 1 - 800 - 228 - 8648 ) 

5- Year Warranty. 30-Day Money Back Guarantee. 

Setting New Standards in Modem 
Value and Performance 


DISC DRIVE REPAIR COUPON 


matted Cap. 

Flat Rate 

SPECIAL 

j to 19 mb 

$99 

89.10 

i 20-29 mb 

$125 

112.50 

! 30-39 mb 

$150 

135.00 

j 40-49 mb 

$175 

157.50 

i 50-85 mb 

$210 

189.00 

i 86-120 mb 

$275 

247.50 

! 121-150 mb 

$325 

325.00 

J 151-275 mb 

$425 

425.00 

! 276-380 mb 

$495 

495.00 

| TEST & EVALUATION $25 


BhIPPINQ YOU* PWVE FOR REPAIR 

Pack your drive carefully and well 
prelected In a sturdy shipping box. 
Include with the shipment a note with 
your name, eddreu, daytime telephone 
number and a brief description of the 
problem with the drive. If prepaying, allow 
$9 lor shaping and Insurance costs. 

DATA RECOVERY - CAUL FOR QUOTE 
FLOPPY REPAIRS 
5.25" & 3.5" * $45 8"-$135 

VAUD THROUGH 8/31/90 

COUPON MUST BE SENT WITH DRIVE 


DISC DRIVES SALE — Unbeatable Prices 


3,5' with 5,25‘ frame, new, 35ms. 

Bare 

Sbfl 

16 Bit 

1 year warranty,, auto park. 

Drive 

XT tffl 

AT Kit 

FT 338. 

. 32.1 mb .MFM. 

.$249. 

.$299.,,. 

.,..$349 

PT 351 ....... 

. 42.8 mb,.. ..MFM. 

.289.. 

..339.... 

.389 

PT 357 R... 

. 49,1 rrb,„. RLL. 

._.299_ 

..359,... 

.399 

PT 376 R... 

.. ,65.5 mb .,„RLL. 

.349 

...399..., 

...459 


II MACINTOSH SCSI SUBSYSTEMS HARD CARDS 

HO/SCSI - 20. 

....$295 

Refurb 

New" 

HD/SCSI -30_ 


.$199. 

..$265 

HD/SCSI - 40 . 

...496 30mb/65ms.... 

..235 

....285 

wn/srsi - An 

..895 40mb/65rm.,.. 

..205 . 

....335 

HD/SCSI-150. 

..1195 4flnr>b/36ms... 


....365 

I THOUSANDS OF DISC DRIVES IN STOCK — Wb Feaune Technical Support 1 

| tor Evorybing We Sell — 

Wb Specialize In Disc Drivee— 

Ask lor Our Brochure | 


jb |TECHNOtOGIESJNC^ 

5105 Maureen Lane Moorpark, CA 93021 


Phone: 805/529-0908 
Fax: 805/529-7712 


BIOS 


SOURCE 

CODE 


The AT BiosKit gives you a complete Bios with source 
code in C you can modify for your own applications! 
The BiosKit includes a Bios on diskette ready for pro¬ 
gramming Eproms, and includes the utilities you 
need to Rom the source code. The Bios also has a 
Rom Monitor/Debug and Setup. At last you have con¬ 
trol over the core of your system. Over 380 pages, with 
diskette, $199. The XT BiosKit is only $99. The Intel 
Wildcard Supplement for the XT BiosKit is $49. 
Software tools: You need MS C and MASM 5.1 for 
modifying the Bios. 


¥7017 17 We'll include a free copy of the pocket- 
^ ^ sized XT-AT Handbook b> Choisser and 

Foster with each BiosKit if you mention ibis ad when 
you order. Of course, this $9.95 value is also available 
hy itself. Or buy five or more for on I v $5.00 each. 


800 - 462-1042 

In California 619-271-9526 


Annabooks 

12145 Alta Carmel Ct.* Suite 250 
San Diego. CA 92128 


Money-back guarantee 


VOICE MASTER KEY® SYSTEM I! 

VOICE RECOGNITION & SPEECH RESPONSE 
FOR IBM PC/XT/AT7386* PS/2* LAPTOPS* COMPATIBLES 



FOR PRODUCTIVITY. PRESENTATIONS, SOFTWARE DESIGN, 
ENTERTAINMENT, LANGUAGE TRAINING, EDUCATION, MORE... 
SPEECH/SOUND RECORDING AND PLAYBACK Desktop Audio sound editing 
allows you to create custom sound applications. Variable sample rate (to 20 KHz) and 
compression levels. A four-voice music synthesizer is included also] 

VOICE RECOGNITION TSR utility allows you to add voice command keyboard 
macros to your CAD, desktop publishing, word processing, spread sheet, or 
entertainment programs. Up to 64 voice commands In HAM at once-more from disk. 
HAHDWAHE SYSTEM contains built-in speaker with separate volume and lone 
controls, external speaker and headphone Jacks. Enclosure made of sturdy vinyl-clad 
steel. Attaches lo parallel printer port without affecting normal printer operation (US. 
Patent 4.012.847). Headset microphone, printer cable, 9 volt AC adapter (110 volt 
UL/CSA listed), and comprehensive user manual included. 

QUALITY THROUGHOUT. MADE IN USA. ONLY $21 9 95 
ORDER HOTLINE: (S03) 342^1271 Mon-Fri. fl AM to 5 PM PST 

Visa/MssterCard, company checks, money orders, CODs {with prior approval) 
accepted, Personal checks subject to 3 week shipping delay. Specify computer type 
when ordering. Add £5 shipping charge Tor delivery in USA and Canada. Foreign 
inquiries contact Covox for C&F/CIF quotes. OEM configurations available, 

30 DA YMONEY RACK GUARANTEE iF NOT COMPLETEL YSA RSF/ED. 

CALL OR WRITE FOR FREE PRODUCT CATALOG 

■ 

COVOX INC. TEL (503) 342-1271 

675 Conger Street FAX (503) 342-1283 

Eugene, Oregon 97402 BBS (503) 342-4135 
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Let’s Get Right To The Point 

Central Point Software has become the world leader in PC Utility 
Software by providing our talented staff with a stimulating environ¬ 
ment that has enabled them to produce such highly acclaimed prod¬ 
ucts as PC Tools 7 *- Our aggressive expansion plans have created 
a substantial number of immediate openings for skilled profession¬ 
als to develop our next generation of software based on the new GUI 
interface for Windows and Presentation manager. 


We are seeking professionals capable of taking conceptual Ideas 
and implementing them into products. You'll be challenged to 
develop superior MS-DOS and/or WINDOW software In a profes¬ 
sional C, Assembler and/or C++ environment. Requires a BS or 
MSCS, EE or equivalent development experience, and significant ex¬ 
pertise In a product development environment. 


Located just minutes from downtown Portland, In the beautiful and 
affordable Pac if 1c Northwest, we offer exceptional opportunities for 
professional and personal growth. Mail or Fax your resume to 
Centra] Point Software, 15220 N.W, Greenbrier Plcwy,, #200, 
Beaverton, OR 97000. (503)690-2221 FAX. For questions, call Bob 
Clay COLLECT at (503)690-2217. Equal Opportunity Employer. 

ni 

m: 



SUBSCRIPTION PROBLEMS? 



If 

JL I you have a problem with your BYTE 
^ subscription, write us with the details. 
Well do our best to set it right But we must have 
the name, address, and zip of the subscription (new 
and old address, if it's a change of address). If the 
problem involves a payment, be sure to include copies 
of the credit card statement, or front and back of 
cancelled checks . Include a “business hours ” phone 
number if possible. 


BYTE Magazine 

Subscriber Service 
P.O. Box 850 

Peterborough, NH 03458-0850 



■TOSHIBA I 

|APTOIgS 


TOSHIBA T1QOO 
T1Q0Q SE 
T10QO XE 
11200 XE 
T 1600 286 20MB 
T 16C0 286 40MB 
T3100E286 40MB 
T310QSX 40MB 
T320GSX 40MB 
TS100 386 100MB 
T52QO 386 40MB 
T52O0 386 100MB 


8599 
SCALE 
SCALL 
SCALL 
82749 
S2999 
$2595 
S3595 
S3749 
$4299 
$4549 
$4945 


Li 

leading edge 386SX 20MB $2095 
leading edge 386SX 40MB 82195 
Goldstar 500 286 20MB Si495 
Altimo 286 with 40MB 81995 
Atttma Notebook 386SX 8 Call 


LAPTOPS 

ZENITH LAPTOPS 

Minisport 2M8RAM SCali 
Supersport 184 SI 199 

Supersport 184-2 $ 1695 

Supersport 286 20MB $2499 
Supersport 286 40MB $2699 
386SX 40MB $3899 

NEC LAPTOPS 

Ultfalite 2MB $1695 

Prospeed 286 20MB $2469 
Prospeed 286 40MB $2699 
Prospeed 386 4DMB $3589 

PACKARD BELL 286-20 S1765 
AD 7QQ-BT 


SHARP 
MZ100 $899 

* aoee-iOMhz $3 7 /mo 

* 640K RAM, 2 720K floppies 

* CGA backlit screen 

* Serial, parallel, battery 

SHARP 4602 $1265 

* Same as MZ100 and more 

SHARP 4641 $1595 

* 8088-10Mhz $64 /mo 

* 40MB hard drive^ 

* 3.5‘ 72GK 
floppy drive 

* 640x400 res 
backlit 
screen y 


FINANCING 


AVAILABLE 


MITSUBISHI 

FflEE 2400 MODE M/CARRY IMG CASE 

MR 286-210 2 FD $1399 
MR 286-220 1 FD. 20MB 81695 
MR 286-240 1 FD. 40MB 82195 

COMFAa LAPTOPS 

LTE 286 20MB $2999 

LTE 286 40MB $3250 

COMPAQ SLT 20MB SCali 

COMPAQ SLT 40MB SLOW 

EPSON LAPTOPS 

Epson 286E with 20MB $2495 
Epson 2&6E with 40MB $2695 
Epson 386SX $3999 

INTEL COPROCESSORS $CALL 
MEMORY ADD ON $CALL 


800 - 383-3199 

orders only 

714-898-8626 

customer service/foreign orders 

FAX: 714-891-1202 


|ai 



APTOI»5 

NOTEBOOK $CALL 

* PC 6220: 286 with 20 MB 8 
VGA 

# 8,5*xl VxL4*-4lb 

First VGA Color 
Sharp $CALL 

* PC 8081 386 With 80MB 

SHARP 5541 $2395 

* 2B6-40MB $ 9 9/mo 

# Bock lit VGA screen 

# 3.5* 1,44MB floppy 


HYUNDAI 

Super LT3 256 with 20MB $ 1695 
Super 386$ $Call 

TEXAS INSTR, 

Notebook 12 286 20MB S2395 
Model 25 286 20MB $2395 
Model 45 286 40MB $2495 

MORE LAPTOPS 

Samsung 5200 $1495 

Peqof SCali 

Atari portfolio list $399$Ca1l 
PSION SCali 

Bondwell B20G :> iioppvs 8795 
Bondwell 310: 286 40MB $1695 
Videotech 386SX 40MB SLOW 
LAPTOP ACCESSORIES $CALL 


T.P.C. TELEPHONE 
PRODUCT CENTER 


FAX 

$299 

SANYO 

SF2U/SF5U $555/8959 
SF 515 81145 

RICOH 

RICOH RF810 $439 
RICOH RF850 8579 

RICOH RF900 $625 

RICOH RF92Q $875 
RICOH Fax 15 $799 

RICOH Fax 25 $1065 

RICOH Fax 35 $1125 

RICOH Fax 65 $1175 

SHARP 

SHARP FO 230 $639 

SHARP FO 215 $669 

SHARP FO 333 8779 

SHARP FO 510 $949 

SHARP FO 550 $1299 

SHARP UX 110 8499 

FAX CARDS 

Quad ram JT 9600 8399 
Zoltrix 9600 FAX + 2400 
Modem card $299 

Complete PC 8399 

9600 Fax card 8199 


d miwr—rn 
EPSON FAX 

(lowest$) 

w/cutter F1000 $599 

F2QO0/F300O $645/865 

CANON FAX 

CANON Fax 8 $499 

CANON Fax 20 8699 

CANON Fax 25 8935 

CANON Fax 270 81525 
CANON Fax 350 81795 
PANASONIC 

KXP 60 forcible Fas $549 
KXF 120 8759 

KXF220 $1045 

PD120E $499 

PANAFAX UF 140 $599 
PAN A FAX UF 250 $1159 
PANAFAX UF 260 $1299 

MURATA 

Murata 1400 $645 

Murata 900 $499 

Murata 1850 $849 

Guls 11O/220V $499 

Samsung 1010 $399 

TOSHIBA 

TOSHIBA 3200 8599 

13600 8745 

T3750 $855 

T.P.C. 12603 Hoover St., 
Garden Grove. CA 92641 


Temj thga; a "K pre pa'^T^H prt€S Discover VISVMC; CGa-- 2.3 r L.. HeSIOCiddp 
Wp »xeps CasheiB Checks we tbr slc:en L'tS; cards ftiees Kjsieci id tfangs. 
3-1 aie Ifi DftieclJMi- items repaid n warraf*v. MO RETURNS 


SCANNERS fa 

Compter© pc 


Full Page 

$499 1 

Mitsubishi a 1 wuei oaf 

$595 1 

Chinan with OCR 

$795 1 

Panasonic RS307U 

$998 | 
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Compu$ave International 

National Orders (800) 544-8302 Int’l Orders (602) 437-8208 FAX (602) 437-8988 


DRIVES 

Alloy —_—_Call 


Archive VP-60E_B30 

Archive VP-150E_ 1150 
Imprimis 162 Mb 1340 
Imprimis 35C Mb.... 1645 

Imprimis 702 Mb.2295 

Miniscnire 3160 .^1099 
Mteutoshi Worm,—CaH 

Moutarn 4440_..555 

Panasonic Worm Call 
Plus HardCard 30 StO 
Plus HardOard 40 .....576 

Quantum Pro 1501.840 

Praim, Iomega, Retime, 
Storage Dimensions. 

Others . Call 

BOARDS 

Artist XJITO.1914 

Boca VGA 640_130 

Calwrrtp.Save 

Genoa _ _Call 

Intel Aboveboard+... 460 
Intel Inboard 386 PC 375 

Metfisus tl£S_1899 

Orchid Pm Design 2&0 
STB VGA EM 512K .220 
Tecmar Classic 512.505 
Video7VRAM512k 465 
ATI, Alloy, Artist Number 
NimU CHliers....Call 


COMPUTERS 

Acer SX.1410 

Acer 2QMhz __..2220 

Acer 25 Mhz ™„™3CQ5 

Acer 25/4_ 3530 

Acar33Mv__4050 

ALR 266/40_1295 

Altos___ Save 

AST___Cali 

Everex ___Save 

Hyundai WoAlST_Call 

Mitsubishi_Call 

Nec ProSpeed_Call 

Rachanf Bell_Save 

Root WtafcST_Cal 

Sharp 4602 _1540 

Samsung AT _™..S7Q 
Samsung 386 2200 

Tl LT28612_Call 

Tl LT286745_Call 

Toshiba Laptops — Call 

Wyse210S __-665 

Wyse 321601_Call 

Other Models_Call 

CD-ROMS 

Hitachi CDR360.565 

Hitachi CDRT503S .695 
NEC PQRT35 _420 
NECCDR-77_560 
NEC CDR-60 _.490 
Toshiba Ext __805 



MONITORS 

Amdek 732 VGA 425 

Amdek 736___ 570 

AST Turbovision .....1645 
Goldstar 1420 _ 335 

Goldstar 1430.-..-,-345 

Hitachi All__.Ca!l 

Irmek Muttiscan_425 

Magnovox 14" VGA 395 
Mitsubishi t361 A......505 

Mitsubishi 1429 .—410 
Mitsubishi HL66D6 1205 
Mitsubishi HL 6905 2025 

Nanaa 9070S.995 

NEC Multisync II_610 

NEC Multisync 2A.485 

NEC Multisync 3D _fi 
NEC Multisync 4D. 1205 
NEC Multisync 5D.. 2420 
NEC Mtilfisync XL. 1915 
PGS Ultra 16 8 

PGS UltraSynch.500 

Phillips......_....Call 

Samsung 14 M EG A. 375 

Seiko 1440 - . 590 

Seiko 2050_.....2095 

Sigma Laser All_Call 

Sony 1304 ..680 

Sony 1320_505 

Taxan 1900 Ultra ...2445 
Zenith 1492__645 


DIGITIZERS 

Calcomp 12x12_375 

Calcomp 36x46_Call 

GTCO 12x12............ 325 

Hitachi --Call 

HP __—Call 

Kurta 12x12 —.380 

Kurta IS 12x17_616 

Numerics._Save 

Scriptel__ Call 

S<eto3503 _285 

Sumrrta Sketch II _ _345 
Summa 12 x 16 „—625 
| ‘Olher sizes ane available. 
Call lor current pricing! 

SCANNERS 

CaJera TrueScan S 20t5 
Calera Scan IX-12„ 165 

Datacopy 730-1099 

Datacopy 73QGS_819 

Datacopy 630 _1695 

DPI Handy Scanner .250 

Logrtec__Call 

Mitsubishi MS200 - 725 
Panasonic RS307U1050 
Panasonic RS505U. 795 
Panasonic RS506U1955 
SPECIALS 

Oomputone .....CaH 

Zenith 1490 Stands -..$5 
Mirus,. , ,. T .. „ .„ , f „. .. Call 


Address: Compu$avt> Interiiatitma! - 420V S, 37th Street - Dept B7 - I’lu^nix, AZ 85040 •Order Hues open: Mon.- Eri. 7 am - 5 pm* 

Price* relied I .S. currcnci cash discounts and art subject io cluing illmui notice. \\ e du not guarantee compatibility nur do wu recommend. Please cull or FAX before ordering, Major 
creel it Lard* are accepted. All products cum manufacturer's warranty \\ e do nut honor rebates, extended guarantees nr prumoltonal programs. Iriternoriuuul Orders add 5%. 


- COMPAQ- AST* HEWLETT-PACKARD - ZENITH - MEMORY UPGRADES - IBM* EVEREX -TOSHIBA - APPLE - DELL - 
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Scottsdale Systems — Since 1980 — 1-800-777-2369 


COMPUTERS 

SCOTTSDALE SYSTEMS 

3fl6-SX w/K B. Mandor 1 Meg of RAM 
306-33 MHz w/K 0 . Mamtoi A Meg of RAM 

Choice ai Full Size DhMoq Cush or Full Size Tower Caie 
Each Sentlsdaie Machine Ho* * 1 Tear Warranty on Pans 
A Labor uli (tyettughl Service on Warraolaetl Producli 

Alius W/Xenix .... 

WYSE 386 25 MHz WYSE ZB6 

1 Year Warranty S332Q Model 2t1? 

WYSE 386 1 6 MHz 2ZW Modal 2116 

MATH CO-PHOCESSOnS CALL 

TERMlNALS/MDNiTORS 


SI 655 


SAVE 


11264 

1351 


WYSE TERMINALS 

Wt-aOfi/A-w/KeybfliHJ 
Wv-50 G/A■«/Keyboard 
WY-00 G/W/A-w/Keyboard 
WY 99 GTA-w/Keyboard 
W Y-1 &C G i 1 WlA-w/Keyboard 
WY-212G/W-w/Keyboard 
WY Haighl AdluslatHe Arm. 

01 ME 

OVT 101 Plus G/A/W 
DVT 119 Plus CM/W 
DVT 203 Flus G/A/W 
OVTPCI G/A/W . 

\m TERMINALS 

IBM 3 Yea< Warranty 
link MC 5 
Anns 7 

KIMTROH 


MONITORS 
S290 NEC 2A/3C 1499/649 

377 NFC 4D/5D 1160/2385 

405 Milsutishi Dtamontf Scan 528 

466 Seiko 1440 015 

387 Sony 1303/130? 677/049 

14® Hilacfti Super Scan 1399 

95 Phillips 30”HL-fles 2059 

WYSE MONITORS 

S316 WV&3DG/A 1169 

395 WY 550 AW 179 

443 WY 650 459 

365 WY 700 095 

IN1TEC 

CALL Imltf 1271)/1470 
405 Imtec 1430/ 1441V 
457 IrnTrrc 1432M 


190/121 

348/293 

475 

436 

349 

129 


ACER 

1349 4’ Mulliscan 

H‘ VGA &40H4B0 
14* Amber nonglarc 

Authorized Service for WYSE 
LEASING AVAILABLE 


INTERNATIONAL ORDERS WELCOME 



PLOTTERS 


FQLINE 


Roland RESKTOF PLDnEflS 


A&D/LP 3500 

S7339 

I Year Warranty 


A8D/LP3700 . 

2009 

0XY-11DO .. ,. 

1605 

LP-3700-0 . . 

3179 

DXY-T200 ElectrastatiC 


LP4OO0 t . . . . 

3579 

Paper Kglcf. 

3295 

LP-4000-8 . 

3935 

DXY-1300 Etectroslalic 


Vmyl Culling Machines 

CALL 

Paper Hold .. 

1625 

Blades A Hot Tips. . . . 

CALL 

Hal and DRAFTING PLOTTERS 


HOUSTON INSTRUMENTS 

1 Veat Warranty 


Img. Mki 

3332 

GHX 30GAFI .... 

13229 

DMP 52/52 . 

2425/2666 

GflX-400 AG. 

3559 

OMP 61/62 

.7841/3896 

Roland FLATBED PLOTTERS 


□MP SI DL 

3743 

1 Year Warranty 


QMP62DI. 

4737 

DPX-2500 Pen or Pencil 


ENTER 


w/Stand.. 

14775 

SP60O . 

1599 

0PX-35OO Pen or Pencil 


CAL COMP 


#/Stand. 

4626 

I(K3/I0itt. 

13715/45 re 

Roland THEHMAL PLOTTERS 


HM3OM/1044 

5869/6739 

LTX-420 ... 

19259 

5307/5902A. 

3019/4276 

LTX-320 ... 

7125 

DM 52224 . 

11.919 

LTX-T20. 

2135 

HEWLETT PACKARD 

CALL 

Roland CAMM MACHINES 



OPTICAL SCANNER A SOFTWARE Software A Accessories CALL 
Dai a Copy CALL AulJianzed Service Inr 

FarhViOn i, KS-50&.' 506 21037 /131 & Ruland PI utters, a nd DAM M Machines 
Mir.rnl.--k CALL UNITER INNOVATIONS 

AWT Moriel 7000A-C v, , JIB99 

AMT ACCEL 5(J0 Intel is-Ptet 11699 Mo del 8O0OA D % * . ZOSfl 

Model 90Q0A-E .*% 2S29 

DIGITIZERS 

KEIflTA 5UMMAGHA PRIES 

L tMtme Wmanty On Kuna IS-1 Utatww L united Warranty _ 


t?a 12 Cordless 4-bull an 
ttursur aerr stylus and 

interface kil . 

1S T I2n 17 Cordtess 4 bul ton 
cursor pen'ivluu and 
interlace fcrl 
CALC0MP 

Cal Como 73170 12*12 - 
Cal Camp 91 DO Series 
Car Cnmp 9500 Ser res 
CllCompWi/ . 


12x12 Suimnasketdh II 
12 x1BProles$ional . 


GENIUS TABLE! 

12x13 w/Cursor. Slylus 8 SoUw^re 
3 Year Warranty an Tablet 1799 

Call For Priping On 
Larger Digitizers 


PRINTERS 

ALPS Allegro 
ALPS 324E .... 

AMT ACCEL. 

Canon BJ 13DE 
Panasonic tt91 
Panasonic uflO 
Okidato all models .. 

QIC all models 
Genicom all monels .. 
Toshiba all models 
Cihzen all models 
Dtconia i50P''3CCP . 

NEC P-2200 
NEC P-3700 
NEC P-5300 
NEC LC-B9D 

Aullwr iiad Service fur 
&*£gg iil\}(tuL\ 
BOARDS 

Genoa/Intel 
Verticom Ail Models 
BOCA 

VMlfCotJfa All Models 
Paradise VGA Plus 
Paradise Prof 
Control Systems/NEC 
Number Nine/taicomp 
MODEM 

U S Routines all models . 

MULTITECR SYSTEMS 
AH Models . 

NOVELL 

AHCHET 

Co a* Ster topology . 
i6Bil Coax 

TtABA ETHERNET 

Lancard/E PC B-Bil 

TIARA ARCH RET 

Lancard/A PC 

SYNOPTICS 
2500/2510 WDThgioup 


735 
1799 
.775 
■ 737 
■ 65 
CALL 
CALL 
CALL 
GALL 
CALL 
CALL 
1315 
505 
659 
3159 


CALL 

CALL 

CALL 

CALL 

S209 

495 

CALL 

CALL 


715 

91 

CAU 


LASER PRINTERS 

QUME Apple & IBM 
HP Laser 111 
Panasonic 3440 
Panasonic 4450 
LPB0111 ... 

LPB4 . 

LAPTOPS 
Samsung 286.. 

Texas instruments. 

IOMEGA 

Bernoulli 1 Boa 
0-120-1 214 MB Initial 
144 1 44 MB Internal 


13199 

1IW 

11 ® 

13® 

17% 


17199 

CALL 


Itt 


/Vices do no/ intfutte inter tact} 


S 


ALLOY 

Alloy IMP 2 & IMP 8 Cards 
Mu n iwai e 3BG a 206 Versions "y 
Retriever 60 or 200 p 

POWER PROTECTION s 
Baiashield 4 

Sale Power Systems y 

Tripptila g 

TAPE BACKUPS s 
Emerald Systems all models ^ 
Genoa all models y 

Irwin all models £ 

HARD DRIVES 

CDC imprimis 

I Yaar Warranty 

72 MB thru 000 Mfi CALL 

Manioi CALL 

SOFTWARE 
CAD SOFTWARE 

DESIGN CAD 1220 

£Z CAO 139 

TURBO CAD 09 

MULTI USER 

SCO Xenix m . 510 

Coneunent DflS 366 10 Use' 3ID 

All suttwdre tales ire Thill 
CALL SERVICE FOR REPAIRS 
DN PRINTERS. TERMINALS. 
MONITORS. COMPUTERS. 

Manila!*, Computer* 


/JTy 1555 W, University Dr. #101, Tempe, AZ 85281 

' ?yV*J PncK-fS UBiert am- fm cast. nret;rwt*y MmtotCjtn l ,wci Vim ikkl t GTS A? resrinrib add 6 I ^2% in*. add 3fc r.» C.O O add 5% 1r* P 0 Into* national (intern, welctimc All tarns ai v r w# writ. mniiLifaCHuBT's iKwranty 
t WHur rii.j*! | [iroducts SuliptsfJl lo 20% ruslcckirwg toe and in new cwdion in qr irjimil pwidiaqing witTi all wimranty gmUs manuBlE nnd cabto*; Nocredil issued atter 30 days Ironi dull! of shipmiirn Ml do ncH guarantee 


camqflUibilllv Peraanal and tjornpuny chocks U*e up 10 5 day* 10 Cteai- PlriCttS and spodficationti SUbjOd Ho dwi£|K3 Producl subject lo evmlabilily. mi appliestife Ipademaika lecognlwd flnd on life" 

602-966-8609 SERVICES fMon.-Fri) 602-731-4742 FAX 602-966-6634 



PC-LabCard 



pa ■79‘i 


PC Bus Extension Kit 
for XTs & ATs 


* EKorik'tit ifdutitm for PC running out of slots 

* Bus extender between hosi PC nnd expansion unit 

* All signals buffered on extended slob 
- Supports DMA and wait-state insert run 

* Gable assembly fee one meter extension 


Advantech 

USA & Canada: San Jujtt.CA 

TeL 40S-293-67S6 Fax: 408-293^97 

Iftternailonalr Tkipei, Taiwan 

Tel: 886-2-9184567 Fax: 880-2-9184560 



PC-LabCard 


PC-LabCard 

■ ■ 


1 J4 ' 

If" " 

Compact & Rugged Chassis 
for PC-Bus Node Computer 

PCXII-209 

* Passive backplane with ^ AT slots 
- Built-in 65 wall power supply 

* Supports one 3Y* or 5,25" floppy drive 

* Supports one 3.5' hand, disk 

■ Built-in 8 ohm speaker and cooling fan 

* Dimensions 4,76" * 15,85" * 9-7* . 

* Low cost and easy-to-use 

For Your Catalog Call AoJ&Lk 
408-295-6786 ZAJ 


All-in-One 

80286 12MHz CPU Card 

PCA-6125 

• 12MHz 80286 microprocessor 

■ Socketed fur 80287 math coprocessor 

• Popular AMI BIOS assures compatibility 

• Up to 4 Mb flexible memory configuration 

• Built-in HD/FD interface 

■ Supports 2 serial/1 parallel ports a 

• VLSI CMOS for low power consumption jr\ 

For Your Catalog Call 

408-295-6786 ZnLJ 


Circle 24 on Reader Service Card 


Circle 24 on Reader Service Card 


Circle 24 on Reader Service Card 
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Lime oj mt acckjcw aei mlf van* 1 


PHONE & FAX on 1 Line! 



TELEPHONE LI hit 

• Auto, switch 

• Voice-guided 

• Compatible w/all 
phones, FAXes, 
PCFAXesS 
answering 
machines 

FwdemaristratjQn 

cailorfiAX 

[714} 659-2110 


$145 


United 


(800)292-7771 

VBA.M/C 

iAddOn 

[AMERICA 

Division of ROHM Oorpcratwfi 
iSWhatFiey. mitne, CA 92718 


Circle 12 on Reader Service Card 



Circle 93 on Reader Service Card 


UNIVERSAL/GANG 

PROGRAMMER 

made in U.S.A. 



$685.00 
includes 
One Year 
Update 
and 

Warranty 


HUSKY "programs EE/EPROMS, CMOS PLDS r 
and Micros It's your best bet when low cost 
and quality are both important. 

From the people who make CUPL and ALLPRQ 


1201 N.W. 65th Place 
R. Ludsrriate, FL 33309 
FAX: (305) 974 B531 

1-800-331-7766 


Circle 145 on Reader Service Card 
(DEALERS: 146) 


MULT1-SPEEO II! 

9 TRACK TAPE SUBSYSTEM 
for IBM PC/AT/386 

1 YEAR WARRANTY 



• IBM/ANSI compatible at 60071600/3200 b pi 
m Controller, cables and software included 

• Interfaces for PS/2*. Xenix* and DEC* 

• SCSI*, AT or MCA* Bus I/O at 2^50/100 ips 

‘OPTIONAL SHOWN WOPTIQNAL OUST COVEfT 

AKSystems Inc 

20741 Marilla St, Chatsworth CA 91311 
TEL:S1 a/705-8 100 FAX: 81 S/407- 5S89 


Circle 15 on Reader Service Card 


vm 

MESSAGE 

THRU! 



f: 


' 

r VOICE MAIL * TELEMARKETING 
F CAti PROCESSING 

Let Powerline transform yOUf PC/XT/AT/3&B 
into a multi-line vojca^rocessfng command, s 
center. Have yountekmputer intelligently 
process your sales, inquiries and mes¬ 


sages. Complete package. 


Single Line PflmOutti] . .$295.00 
v Multi-Line..$895.00 

{Devctapor/QEM pacfltafltis agitable) 

VISA - MC ■ AMEX - COO 

Call; (415) 652-9600 

FAX (4 ]S) 652-53 t t 

TALKING TECHNOLOGY INC 

4363 PIEDMONT! AVE.. OAKLAND, CA 94*11 


IV * 


Circle 274 on Reader Service Card 


PAL7PLD SOFTWARE 

Sets The Standard 


Not 

Protected 





CLjPrPLD compiler, the most powerful language 
for the state machine logic design, now allows 
front end design entry with popular schematic 
capture packages such as OrCAD, P-CAD, Schema, 
Hi-Wire, PADs or RACAL. CUPL supports alt PLDs 
and carries the most extensive update program. 
Available on MS-DOST ApoifoT SUNT VAX "and 
most UNIX "based platforms. 

Fax: (305) 974-8531 
1-800-331-7786 


Circle 147 on Reader Service Card 
(DEALERS: 148) 



D S" D 0 ^ Export Quantity Discounts 

5 3 ?m.5.23" 3M Brand Diskettes 

8®,?.o«.3.50" 3M Brand Diskettes 

3M DATA CARTRIDG 

DC-2000. 14.29 DC-600A ... 

DC-300XLP.17.99 DC-6150XTD 

3M COMPUTER TAPE 

777-¥e"-2400'-C55 ... 11.95 700-^"-2400'-C35. 
777-ft"-1200 C55 .... 8 95 700 ^'-2400 C143 
OEC-TK-50 .25.95 DEC-TK-52 



739 

f CTHOl 


M 


DS‘D0 Quantity Discounts Available 

41?,™... . 5.25” BASF Brand Diskettes.. 

. 3.50" BASF Brand Diskettes.. 

ms&mnjr . 

Spsfee^ few? _ 
2400' w/tape seal.... 10.95 600' w / tape seat 
1200' w/tape seal.7.95 300' w/tape seal 


JJ Verbatim DataLifePlus 

Jcflnn Pfefartnatfed 


D $- D D Ou an I if y D iSCOun is Avail able 

Sflmt .,... 5.25 Dataiile Pius Disks tics. 
8t«im.3.50" DataLife Diskettes... 


Premium Quality 
Color Diskettes 


5.25' DS^DO 5.25 N DS HD 

.39 .Color-Bulk. .69 

5 93 3 ."..Colorpack In Plastic Box.9 99 b™ 

3,50" DS-DD 3.50” DS-HD 

.69 .Color-Bulk. I 39 

Colorpack 3.50" u roc 

; In Piastre Box DS/HD 2 MB 1 &?,?«, 



3M HIGHLAND DISKETTES 

GREAT QUALITY AT ECONOMY PRICES!! 


5.25“ DS-DD 5.25" DS-HD 

3n^eQii..3M BiQhlanii... Off. 

7?^8Qfi., 3,50 BRAND NAME....... 14 b&.k 


BULK DISKETTES 


S.25-DS/00 ,.25- DS/HD 35tr DS/DD 3.50" OS/HD 

.25* .49* .49 1.29 

•WITH SLEEVES, LABELS AND W/P TABS 


CALL FOR BEST PRICES OHMAXELL t 

BYSANt Nashua St soNmmmmm 


TERMS: No surcharge on VISA. Mastercard or AMEX 
Order packaging and processing = £2.95 per order COD 
orders add $3.95 FO’s accepted I ram recognized institutions 
on Net 30 days. L/C, T/T and Bank Draft acceptabfe. Price 
quoted lor case (100 disks or 10 cartridges) For quantises 
less lhan 1 case add 10%. SHIPPING: UPS surface 
Si ,95/5 cartridges; $0 95/50 diskettes. (Prices subject to 
change without notice. Errors and omissions not accepted. 
Ail warranties are Irom manufacturers )_ 


Toll Free Order Line: 

1 - 800 - 523-9681 

TLX-9102404712 


Infornnalion Line: 

1-801-255-0060 

FAX-801-572-3327 


H DISKCOTECH 

213 Cottage Avenue 

P.O. Box 1339 Sandy. Utah 84091 
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24 Hour Order Hotline (415)592-8097 

QUALITY PRODUCTS • COMPETITIVE PRICING • PROMPT DELIVERY 


(719 

$349.95 
Z $399.95 
Hz $499.95 
AH z $649.95 


$54.95 

$44.95 

$169.95 

$124.95 

$116.95 

$499.95 

$499.95 


Modules 

80ns, 256Kx9 
0 100ns, 256Kx9 

4-70 70ns. 1Mx9 
JA-80 80ns. 1Hx9 
A9A-10 100ns, 1 Mx9 
l-80 80ns. 4Mx9 

/0L-10 100ns, 4Mx9 

SIMM Modules 

1256A9B-80 80ns.256Kx9 $49.95 

41256A9B-10 100ns, 256Kx9 

421000A8B-10 100ns, lMx8 
421000A9B-70 70ns. 1Mx9 
421000A9B-80 90ns. 1Mx9 
421000A9B-10 100ns. 1Mx9 
94000S-80 80ns. 4Mx9 

94000S-10 100ns. 4Mx9 


$39.95 

$109.95 

$139.95 

$119.95 

$113.95 

$499.95 

$499.95 


NEC V20 & V30 Chips 

UPD70108-5 5MHz, V20 Chip $5.25 
UPD70108-8 8MHz, V20 Chip $6.95 
UPD70108-10 10MHz, V20 Chip $10.95 
UPD70116-8 8MHz, V30 Chip $7.95 
UPD70116-10 10MHz. V30 Chip $13.49 


Dynamic RAMs 


TMS4416-12 

120ns, 16Kx4 

$2.25 

TMS4416-15 

150ns, 16Kx4 

$2.00 

4116-12 

120ns, 16Kx1 

$1.49 

4116-15 

150ns, 16Kx1 

$1.09 

4116-20 

200ns. 16Kx1 

$.89 

4164-100 

100ns. 64Kx1 

$2.75 

4164-120 

120ns, 64Kx1 

$2.39 

4164-150 

150ns, 64Kx1 

$2.15 

4164-200 

200ns, 64Kx1 

$1.75 

41256-60 

60ns, 256Kx1 

$5.25 

41256-80 

80ns, 256Kx1 

$3.75 

41256-100 

100ns. 256Kx1 

$3.15 

41256-120 

120ns, 256Kx1 

$2.95 

41256-150 

150ns. 256Kx1 

$2.59 

41464-80 

80ns, 64Kx4 

$5.95 

41464-10 

100ns, 64Kx4 

$4.95 

41464-12 

120ns. 64Kx4 

$3.95 

41464-15 

150ns, 64Kx4 

$3.59 

511000P-70 

70ns. IMxl 

$13.95 

511000P-80 

80ns, IMxl 

$12.95 

511000P-10 

100ns, IMxl 

$12.35 

514256P-80 

80ns. 256Kx4 

$13.45 

514256P-10 

100ns, 256Kx4 

$12.95 



■^■1 


Static RAMs 

6116P-3 150ns. 16Kx1(CMOS) $2.79 

6264LP-10 100ns. 64Kx1 (CMOS) $6.95 
6264LP-15 150ns. 64Kx1 (CMOS) $4.95 
43256-10L 100ns. 256Kx1 $10.95 

43256-15L 150ns, 256Kx1 $9.95 

62256LP-15 150ns. 256Kx1 (CMOS)$10.95 


Niche Tek 9600 Baud 
FAX Board 



• 9600 Baud Communication Rate 

• Unit will turn the computer on, 
send or receive FAX, then turn off 

• Features: Multiple Telephone 
Directory, Scheduling System 
and Transaction Log 

FAX96.$299.95 


Jameco 8MB EMS RAM 
Expansion Card 



• IBM AT/286 and compatible computers 

• Capable of operating at a bus speed of 
12MHz • Expandable up to 8MB using 1MB 
SIMM modules in increments of 2MB (zero- 
MB on board) • Selectable configuration 

JE1084.$199.95 



Sony 3.5" 
720KB 
Disk Drive 


• IBM PC/XT/AT Compatible 

• Double-sided, double-density 

• Documentation included 

MPF11 Disk Drive_$69.95 

SMK 5.25* Instalsbon Kit lor MPF11.... $14.95 

A.R.T. EPROM 
Programmer 



• Programs all current EPROMs in the 
2716 to 27512 range plus the X2864 EE- 
PROM • RS232 port for connection to 
computer (required) • PC Software included 

EPP.$179.95 


Metex Digital 
Multimeters 

General Specs: 

• Handheld, high 
accuracy • AC/DC 
voltage. AC/DC 
current, resistance, 
diodes, continuity, 
transistor hFE 

• Manual ranging w/ 
overload protection 

M3650. 3650B & M4650 only: 

• Also measure frequency and capacitance 

M4650 only: • Data hold switch • 4 5 digit 

M3610 3.5 Digit Multimeter -$49.95 

M3650 3 5 Digit MiAmeter w/Frequency & 

Capacitance ..$69.95 

M3650B Same as M3650 w/Bargraph .$74.95 

M4650 4 5 Dgtt w/Frequency. Capacitance and 

Data Hold Switch-$99.95 



Jameco 12MHz 80286 Desktop Computer Kit 


• Fully IBM AT Compatible 

• Free! DR DOS (Disk Operating System) 

Software Included 

• Free! QAPLUS Diagnostic Software Included! 

• Free! WORDSTAR EASY Word Processing 
Software Included! 

• 512KB RAM Included. Expandable to 4MB on board 

• 8/12MHz Keyboard Switchable Operation 

• AMI BIOS ROMs Included 

• Fliptop Case w/200 Watt Power Supply 

• Teac 5.25" 1 2MB DSHD Disk Drive 

• Parallel Printer Port. Serial 
(RS232) Port. Game Pori 

• Fujitsu 101-Key (Enhanced) Keyboard 



Shown with EGA Option (not included} 
JE1059 EGA Monitor and EGA Card... .$509.90 
(See Right) 


J E3008 12MHz 80286 Compatible Kit. $599.95 


Seikosha Printers 

9-Pin IBM Compatible Printer 
SP2000. $199.95 

24-Pin High-Quality IBM Compatible Printer 
SL90.$329.95 

24-Pin Multi-Font Wide Carriage 
IBM Compatible Printer 
SL230.„...$499.95 

9-Pin High Speed Wide Carriage 
Black & White / Color IBM Compatible Printer 
SK3005 .$469.95 

SCK2 Optional Kit allows Color Printing on the SK3005.$149.95 


Jameco 16MHz 80286 
Motherboard 

• Baby size motherboard 

• Expandable to 1 MB RAM using 256KB DFtAM 
chips or 4MB using 1 MB DRAM chips 

• Additional 1MB with 256KB DRAM SIPs or 4MB 
with 1 MB DF1AM SIPs for a total of 8MB 

• Uses 100ns DRAMs 

• 8/16MHZ hardware or keyboard 
selectable operation 

• AMI BIOS ROMs included 

• 16MHz CMOS Hams CPU 

• Supports all NEAT® CHIPSet™ functions including 
shadow RAM. LIM EMS 4.0, RAM re-mapping, 
selectable wait states, memory interleaving, etc... 


SEIKOSHA 

A SEIKO GROUP COMPANY 



SL90 



JE3010. 


• Battery-backed clock/calendar 

• Five 16-bit and three 8-bit 
expansion bus slots 

• Size: 13* *8.5- 

..$299.95 


Jameco 20MHz 80386 
Motherboard 

• Baby size motherboard 

• Expandable to 2MB RAM using 256KB SIPs, 

8 MB using 1MB SIPs or 16MB using the 
optional JE3530 memory card 
(Please note the minimum RAM 
expansion is 4 SIP Modules at a lime) 

• Uses 100ns SIPs 

• Includes battery pack 

• 8/20MHz keyboard selectable operation 

• AMI BIOS ROMs included „ . , _ ^ „ 

_ • 8 expansion slots - one 32-bit (for 

• Shadow RAM for fast BIOS and video performance optional memory card), five 16-bit, 

• Adjustable bus speeds and wait states and two 8-bit 

• Size: 13" x 8.5" 

J E3520 20MHz 386 Baby Motherboard. $629.95 

JE3530 8 MB 32-bit Plug-in Memory Card lor JE3520 (Zero MB RAM). $129.95 



Partial Listing • Over 4000 Components and Accessories in Stock! • Call for Quantity Discounts 
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Wait Order Elec?rentes -Worldwide 



ameco 


ELECTRONICS 


Request Jameco's 1990 Catalog for a Complete 
Listing of Components, Test/Measurement Equipment 
and Computer Products 


Jameco 20MHz 80386 Desktop Computer Kit 


* Fully IBM Compatible 

* Free! Concurrent 306 (Disk Operating System) 
Software Included 

- 4MB RAM Included, Expandable to 8M8 on board, 
16MB with optional expansion board 

■ 8/16/20MHz Keyboard Switchable Operation 

■ AMI BIOS ROMs Included 

■ Hiptop Case w/200 Wan Power Supply 

* Conner High-Performance IDE 3.5" 40MB 
Hard Disk Drive 

- Teac 1 2MB Floppy DSHD Disk Drive 

- Multi I/O Card with Universal Floppy Controller 

* Fujitsu 101 -Key (Enhanced) Keyboard 



Shown with VGA Option (rat inducted) 

J ESC59 Mufoscan Monitor and VGA 
Garo....$669.90 (See Below} 

JE3551 20MHz 80366 Compatible Kit.. . $1949.95 


Jameco 
Digitizer Tablet 



* AutoCAD ID template and four- 
button puck ■ Resolution: up to 
1016 lines per inch * Accuracy: 
±,025" * Emulates three of the 
worlds most popular formats: 
Summagraphics MM, Summa- 
graphics Bit Pad One. Calcomp 
2000 ■ EE PROM allows custom 
configuration 

JCAD Digitizer Tablet $199.95 

Stylus Two Button Stylus.... $39.95 


Floppy 

Disk 

Drives 



Mitsubishi 

MF3538 3 5-720KB Internal Drive..... $99,95 
Toshiba 

356KU 3.5" 1 44MB Intermit Drive .. $109.95 
Teac 

FD55B 5,25" 360KB Internal Drive — $89.95 
FD55G 5.25" 1,2MB Internal Drive.... $99.95 


MiniScribe 
Hard 
Drives 



MFM 

MB425 20MB (68ms) 3.5‘HH *229.95 

M8425XT 213MB (earns) XSTtH (Kit) $289.95 
M8425AT 20M6 (6Sms) 3 5*HH (Kitf $339.95 


Jameco IBM 
PC/XT/AT 
Compatible 
Cards 


JEl057 


JE1043 360KB/720KB/1.2MB/1.44MB Floppy Disk Controller Card (FC/XT/AT).. $49.95 


J El 050 Monochrome Graphics Card w/Parallel Printer Port (PC/XT/AT)....... $49.95 

J El 052 Color Graphics Card wf Parallel Printer Port (PC/XT/AT).. $49.95 

JE1055 EGA Card w/ 256KB Video RAM (RC/XT/AT)........... $139.95 

JE1057 8/16-Bit VGA Card w/ 256KB Video RAM (PC/XT/AT)... $199.95 

JE1060 I/O Card w/ Serial, Game, Printer Port & Real Time Clock (PC/XT)... $59.95 

JE1062 RS232 Serial Half Card (PC/XT/AT) ... $29.95 

JE1065 I/O Card w/ Serial, Game and Parallel Printer Port (AT)... $59.95 


JE1077 Multi I/O Card w/ 360KB/720KB/1 .2MB/1,44MB Floppy Controller (AT) .. $99,95 



Logitech ScanMan Pius 
Scanner 

* SM PC/XT/AT 
Compatible 

* 4" Scanning 
Window 

■ 400 dpi 

SCANP......,.$219.95 

Logitech 
Mice 




MSER Serial Mouse & MousaWare 

Software ........ $69.95 

MBUS Mouse w/Bus Board 6 Mpuse- 
Ware Software.. ... $99.95 
MPS2 PS>2 Mouse & MouseWare 

Software... ........ $79.95 


Modems 


EGA, VGA & Multiscan Monitor Packages 

Relisys 14" EGA monitor and EGA card package 
(640 x 350 max, resolution) 

J El 059 EGA Monitor & EGA Card........ ..$509.90 


Relisys 14" Multiscan monitor and 16-bit VGA card 
package (640 x 480 max. resolution) 

JE2059 Multiscan Monitor & VGA Card. _ $669.90 


Relisys 14” VGA monitor and 16-bit VGA card package 
(640 x 480 max. resolution) 

JE2061 VGA Monitor & VGA Card.................. $629.90 



IBM PC/XT/AT 


Compatible Keyboards 



FK 84700 


JE2015 84-Key Standard AT Style 

Layout ... $59.95 

FK B4700 101 - Key Enhanced Layout 

with 12 Function Keys........ $69.95 


ME1100* Key 
Microtype Keyboard 



■ IBM PC/XT/AT/386 Compatible 

■ Saves an amazing 60% of the desk 
space used by equivalent standard 
keyboards 

MIRU...$129.95 



9600E 

Pictured 


External Modems 
12Q0C Databanks 1200 Baud $89.95 
2400C dallies 2400 Baud $149.95 
9600E PnomeiiTBtisSKMeaua $699.95 

Internal Modems 
1200B Jameco 1200 Baud .... ,....-$49-95 
2400B Janrao 2400 Baud ......... $99 -95 

Madams listed above Induda PpqCornm Software 



IBM 

Compatible 
Cases and 
Power 
Supplies 



JEi03ti aeaoTi 

JE1010 FlfhT^aanJardFOXTCaSu.$39.95 

JE1011 3bteStxidaidPCXrCa£fi.....$39.96 

JE103Q iSDwaflPOXTPftwrS^..,.$59.95 

JE1032 ZOOwanEdteATPwerSuptiy.$89-95 

JE1035 3» AT now? .$139.95 

JE2011 Pw-.Sutpf/ $269,95 

JE2012 Mvt ve*t«a Case * SCOW Pwr. SiDPr (169.95 
JE2€19 F^Tflp Baby AT Case..-..569,95 


RLL 

M8438 30MB (68ms) 3.5"NH $249.95 
M8438XT 3DMB (68ms) 3.5'HH (Kit] $299.95 
M8438AT 30MB (63ms) 3.5"HH (Kit) $389.95 
M6450 40MB (46ms) 3 FHH $329.95 
M8450XT 40MB (46ms) 3.5"HH (Kl|) $369.95 
M8450AT 40MB («mi)a5 B HH (Kit) $429.95 

(Kit) includes Hard Disk Drive, Control** & Cables 



Colorado 
Memory 
Systems 
40MB Tape 
Back-Up 


* IBM PC/XT/AT,'386 Compatible - Back-up 
40MB In 40 minutes ■ Back-up 60- to 120MB 
with extended tapes and data compression 
software ■ Includes 40MB tape cartridge 


DJ10 4QM0 Tape Back-Up... .$329.95 

KE1D ExLemai Enclosure Kit... ..,..-$14996 

T840 J0MB Tape Cartridge ................ $24,95 

TB60 60MB Tape Cartridge...$82.95 



MnM Crdffl Fleqr'rqmcs ■ Worldwide 


ameco 


ELECTRONICS 


1355 Shore way Road, Belmont. CA 94002 

24 Hour Order Hotline 
(415) 592-0097 
$50.00 Minimum Order 

FAX'S (415) 592-2503 or (415) 595-2664 
Telex 1 76043 - Ans. Back: Jameco EJImt 
Data Sheets - 50d each 
Far a FREE 40-Page Flier send $2.00 to cover 
First Class Postage and Handling 
© 1990 Jameco Electronics 7/90 
CA Residents Add 
6,25%, 6.75% or 7.25% Sales Tax 
Shipping - Add 5% plus $1,50 Insurance 
{May vary according to weigh) and shaping method) 
Terms: Prices subject to change without notice. 
Items subject to availability and prior sale. 

Compile JiEl err 'Eima-warranties ie available upon request 
ISM is s 'ftj.siurad irsdflmarh of hn1«rnirtJorinl Machines 


" I 


MMC 




Please 
refer to 
Mall Key 1 
when 

ordering 


Customer Service ^Technical Assistance * Credit Department * All Other inquiries * (415) 592-8097 • 7AM - 4PM P.S.T. 
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30F2933-4MG Msmary 


£450372 ■ 2MG Moduli 
for SJISQ-3B7 $441 


256 1 3 - t2flns 
256 X 9 - IQOns 
256 x5- Bflns 


wns,.. ...Hf 


MW379 

2MG tar M-11143D 


258 kB - iMiia 


645060* $249 

FprnCGtnai.$QZAS5SM 


SIMM/SIPP 

MODULES 


4M0*9MUGk9 


ZSBjBFORIBM TYPES 


MODEL 30-246 


VICED RAM 


5 YEAR WARRANTY 


JIT ADVANCED 
MATH CO-PRO 


MONTHLY 

SPECIALS 



PART NO. 

imgHmg 

3BG.25-33-SX 

S120( - 

30B.'t6 

59-45375 

38BC 

595lS375 

PART NO. 

IMG 2MG 

Wkslatinn 2B6 

- 15249 

Wkslalinn 366 

- J24S 

Pampaqs 286 

59 s| 5190 


MKWB 

For ?fe*i ,Td-U 1 
5 QZ 4 5D&X 

IMQfcSi-Hlnl. $118 


11 MG f SI IDQns $110 
|3QF53WK» ge*l E320] 


64*4 150ns $3 

EfliiilSOna $S 

Mil 100ns $7 | 


MEMORY EXPANSION BOARDS 


COMPAQ MEMORY 


BOCA RESEARCH 




TjjSSZ 

MODEL 

tMGl 

*MG 


30S.aO«)E<»'25E 
DESK PRO 2B6£.38fi3 


5469 


MODEL 

2UG 


8 MG 

305/33. 406'25 

1 SVSTEM PRO 

;S320 


$2495 


MEMORY EXPANSION BOARDS 


MODEL 

512K 

IMG 

2MG 

4MG 

SMG 

36fi«'t6 


$425 

«7S 

$137S 

N 5 

M6. l 3Dt , '25£ 

ms 


$250 


J72S 

1 

Potwbkfsae 






PorinblnLT^ 

S2t9 

$325 


S48S 


9LTi3W 


$325 



Lj 


MEMORY UPGRADE KITS 



MODEL 

512K 

SMG 

■IMG 

Portabtolll 

ST0 

$170 


DE 5KPRO 386-16 


$250 

J ■ 


IBM LASER PRINTER 


EPSON LASER PRINTER 


D-RAM TESTERS 


VIDEO ADAPTERS 

ATI TECHNOLOGIES 


MODEMS 


SUPER SPECIAL 


V@AYUgHPER573'- I513K W 
High performance VGA graphics 1 Ctr% rerpsfH- 
iflYil ObmpfUfeillty In VGA , EGA CGA, MDA 
and Hercules. Displays- S^er VGA BQQtxBtXJ In 
256 colors and 1024x768*1 16 rotore. Swfitehless 


VGA WONDER 25& 1 * (256K vioiec memory. 

user upgradable! j Samo « VGA wonder 512 1U . 
Bxcepl wilft 400^600 in 16 colors and 1D24 r7H6 
In 4 Mtorc Inetuflea MtofOSOft cumpaUbla 
mouse _$299 


BOCA RESEARCH 


LAPTOP MEMORY 


TOSHIBA 

512K lor Toshiba 73 WDE _ 
3UGforToih*l T1600 
3MC tor tahftB T31D0€ 
gMQhkrTQBh«BTUl006J(. ... 
2HG for Toshiba T32QOSX. . . 

2MQ tor ToshAw T51M 
2MG tor TMftfrt T520Q 
3MG for T<J6h*0 T3200 

SHARP 

IMG tor Sharp 5541 ._ 

3MG for Sharp 5541 . 

ZENITH 

lMGtof&*irth55te66 ,, 


$169 

399 

$399 

11399 

!&99 

!i399 

*1399 

$595 


$509 

$759 

$199 


Module lor 
70E6tf121 
50Z & 55SX 
2MG * 9 - 60ns 


1-9 UNITS 

$235 

10 or mow units 

$225 


1MGX1- 

SDns 

□-Ram (D)pi 

$7 5, ». 

(min qty 20 pcs} 

Caff for quantity 

pricing 


ORCHID 


IDEA 

Masc/MC 


For P$ 2 MOD 
SOM-A BO Up 10 
12 MG of ex landed 
memory, UP to SMC 
Of OApsrKted. 
Supports EMS 4.0 
Easy frstalfftfpn. 
Software included 
LJus 2S6K « TWO 
SIMMs 
IQIQ03MB 

$219 


NO SLOT 
CLOCK 


Clad*- for PC and 
XT compuuirg 
PSutjs sn[D amply 
ROM 54x^iet on 
motherboard - 
Accurate to 
ti'lOQsec 
Only $25.00 


ft-rtnOK S319 

With 2MG _ $529 


Ccme= stanrtanS 

with 120K $109 


with 64I3H $175 
mm 1 5 MG $259 


RAMPAGE 


PLUS 286 


Up Ed 8MG 
Expanded Memory 
Us*» 2S6 t 9 & 
tMGi ? SIMM 
Support! LW4 0 (»ntf 
G& 2- Up Iq 
1.2 EMH2 hue - tor 
AT 1 IS hit bus} 


ADVANTAGE 


Prjyvodas gp In 
T 5 MG nl Emended 
Memory and does 
eacklill to 640K • For 
AT pew burn t+as 
one serial p«1 cma- 
partite! port an 
•■artieroi 2n4s*nsl 
pan arto *n option Ai 
flams port 


MEMORY UPGRADE 


MODEL 

IMG 

2 MG 

4MG 

LP6000 

$299 

$399 

$529 


Upgrades tor Canon, Farit, Fujitsu and 
Toshiba are available - CALL 
5 YEAR WARRANTY 


MEMORY UPGRADE 


WARRANTY - 


EGA 640 X 350 RftMtiifeMf 25GK RAM $129 


lOPHAT Liij^r, LijlMiII convunlmnai rwinuny 
ham 512 Id 640K on AT; with 6K 

TQPHAT II 50mu as TophAT wilh 
BQGARaM-'XT Provides up Id 2MG or Expanded 
memory tor 8 brl hue Operates up Id 12 MHz - 
Uses 256K DRAM- wdh BK $120 

wiihsiac, $179 
BOCAflAMrAT Prowdesup to2MGLIM EMS4.0 
and/or 4MG o\ extended. expanded or backlit! 
mommy Far IB brl hus Oparalaa up !d 16MHz. 

UftH3S6l«anAM.-wiiliflK $140 

wiili 61ZK $199 

BOG AH AW- AT PLUS Provides up to RMti 01 
extended, expajxledrM bad-thfl manray Operates 
up to nMNi andts sel thru soitivare Uses IMG 

DRAM' with 9K $140 

with 2MG $349 

BOCARAM-AT ^0 PI US ProYKlej up lo 4MQ 
ex landed, axpanped Dr hacklill inainQry ,Fty 16 
hi! bus Operalaa up to 33 MHz and is sal thru 
sOttwart Hds serial and parallel port Uses IMG 
DFIAM. With @K ST 65 

witti 2UG $379 


BOCA RAM yo Ptovidoi up Id 2MG g| expanded 
mamory lor IBM P&S rncuUil 25,30 and 0 b|t hUs 
PC tM ulilije 3 5 inch floppy ptaiui Usefl. 
ORAM-’ withflK ...... .$149 

wilh 2 MG $329 

80CAHAM 502 Prowdae up Id 2MG. 0 wail stala 
expended or -tended rhamory tor IBM P&2 
50,MZ, GO. U58* IMG 0-flAW 

wilh BK $160 

wilh 2MG $379 

BOCAfl AMStkSQ Prcvld«l HP to 4MG isnphndnH. 
extended or backnll memniy tor P5,'2 mptSel 50 
60 Uses IMG D-RAM.' wilft OK $160 

with 2MG $379 


l>GXT0341 ForS-pfl Dus, Haac!Dtdt,fKifiHiBlpan 
steal pad. and optional 2nd sanal pod. £49 

tiOAT Fori64iii bus Hasparalltiiptnl.wtrlaiport. 
end pphMial Slid mi ial port $69 

bs> 8£H 2 Add 2nd saital port la If O AT or L'O XT 

$15.95 

BOCA MCA PARALLEL CARD Adds 1 parallel 

port to PS-2 System $09 


MODEL I IMG I 2MG 

4019 i 40190 $299 J $399 


RAMOUEST EXTRATha only Mulhtunclian card 
ttiqt promdes up (b 8WG iruf two vtiroi ponfc on 
arm board toi Ihe IBM PS'2 lifodula 50.60 4 W. 
GunmnieedEMS4 OandOS.’2compa3lblD Easy 
to in naif wmi on^ Ahtrystroher Uvea 256 An* 
or I MG SIMMs $229 


RAMOUEST EXTRA 1 Ttw onty Q SMG, 0 

wa4 Slato Card tor P52 mod 50.60, & 80 which 
Iuity support hall 116 Arid 32 tki mehtory mxu&SL 
Indudus l S£fl flfBS 1 PAftpanpbv AtiM Mrhfll 
cable EM3* 0andOS.5ctimp.iiitna tlim256k 
anri^M MG SIMMS $299 


ACCELERATORS 


TINY TURBO 286 L«* 0OH hflh-Gpeed, h B |P titfl 
PC/XT AccuteiatoB ytrui PC XT with an SMHl 
etl^dfi mcfaptocesfvDr BBS47 math chip 


TTHY TURBO XT High Speed hall stol accalaralnr 
ror PC- 1 XT • Acoalefalei your PCiXT upi&4 timea. 
roraWMWttoJIlZMH* B02S6 rmauprOoeoSor B0287 
main chip MCkat $259 


UHI-DOI RT $110.09 

Teals ah puamelfirs extspl spend 
64 a 1 r£SfiXl ■■ 1M h 1 
64 i 4 ; 256 i 4 ; 4M i 1 

UNI-4Q2 RT $149-95 

Taels spaed plus paramelart 
Hh 1 / ZHi 1 V1M ■ 1 

UNI-003 RT SI 99.95 

Tesla standard St MM Modules 
258 X 6, 258 X 0, IMG. X 3 IMG Xb 

, 1 YEAR WARRANTY 


BiyMilJjJIHUIeUS 


MEMQRYZATION Foa all popular Micro 
Channel computers Including IBM PS 2 
Modda 60,50i, 35, AOd 60, CiKipraYldO up to 
1AMG Dt artondett memory [uimg 2 feOardv.i. 
UMEMS Ver 4 C erpandad memory jtt or u 
porltori with Ihe latest LlM 4 0 sollwaie 
nppAdallOns Supports DOS. OS'2. XENIX and 
UNIX £tft>pfe to irsaiair. m snrtchas (o tel 
SOFTtVAflE intfudod Usw 2S6K k 9 Of 1 MG x 
0 SIMMs $259 

MEMORYZATJON 2 Pits all popular Micro 
Channel eampulet* including IBM PS;3 
Models 73 and 00. Can provide up Id If-MGcl 
exlondod memory [using 2 boards), LlMiEMS 
Vot 4 0 expanded mBmory all Or A portion Wilh 
1halaiealLlM4 0siMtwafenppJia)iicirit SiMppont 
DOS, OS/2, XENIX ami UNIX Simple to inttil. 
oosrnlchaatosat. SOFTWARE inefudad Uaes 
256K k fl CK 1 MG * & EfMMs $309 

CONCENTRATION fils all popular 386 368 
computers including eMmlLne systems like 
the IBM XT2B8, Four modes d> Dperaiion are 
AVaiSai*}, Up to T 5MGarAT esienried rwmory, 
Up to 32MG u ntte IN} rVJ L ll*EMS 4 0. Q B4DK 
conventianel mamwy, or Up to 125MG hiph 
spaed ram Ask [using lour boards). Supports 
0OS.O&2, XENrX, UNIMB6. WINDOWS-3M 
and Other AnJIU-uSttr urtvirDnmarris. Totally 
snyilishiass installation. SOFTWARE metoded 
uses25$K x b arto-'or IMG * 9 SIMMs. $389 


3.5MG 


$529 


$ 109 
$179 
$269 
. S449 


1424 VGA 10Z4 X 766 tfl 1B PtoiuHanaouG colars 
640MBQ in 256 colore 132 cot X SO. a3.25. i &2* 

X 766 . 0OW0OO (hrvdf A- 132 col $269 


SUPER VGA BOO X SCO Resolution: 35SX RAM,' H 
□r I B bit 132 col X 54.43.2S- LlM DrtwWftOGX 
000 drlueto lor Windows Auto CAO $169 


VGA B40 X 400 Resotolrofl/ 266K Ft AM. 6 


1VEREX— HAYES COMPATIBLE 
MODEMS 


EVEREX EeercQhrt lj Intumtl 1200 BAUD $69 
EVEREX Evercom 24 totemol 2400 BAUD S129 
EVEREX Eitemal 2400 . S175 

LWTEX12001 Irrtsmal 1200 BAUD S59 

UNITEX 1Z00E Extemijl 1200 BAUD S99 

UNfrex 2400* InEerpal 2400BAUD Si09 

UNITEX 24QQE External 24Q0 BAUD_SI2& 


i-lhCalculus 


KZ-KAX 

fkr BIlN 1 llphU finul li iuj l [iiSlj 
hUftled, r-lliMlivc FAX lxivhl 
•ILxIKJIiIlIWciI 

UlTTT liTrtlp III 

hiXXto lull) iinii impiiI tHH-lprnuaxI 
UppEOliUlL Allrvws IMi t>> Uuii.mil 
rwdvc uixl a*iJtitmi»CiHa.!M *fn.H 


i axM M Mwiivi. me iruftuui%«axih umj 
hccdiixUiuf (tirwt^nN'ton fxmrtcd ujwaI lyuinr.fx JhumkU>4i 
ymrrhnoittrtvv. SOFTW4RE IMl t HKI) 

LAI. OfllEX I4HIMI haurtl U/VfTEX PfttLT % 199 
L AI. M2h \ 196WI hwud I VNtTEX PHtt'E $299 


SCAN 

MAN 


pfrnot*. up In ^ M»«1h. pruUdev 
up to Mtwhra nf fr»¥. 


$58^ 


INCLUDES 

fCAlCtAUS 

E7-FAX 


BOCA MCA SERIAL'PARALLEL CARD Adds 2 
serial and 1 parallel pad to P£i‘2 SyslamSI 39 


RAM 30M 


RAM BOM Up to 0MG capadly.-suppqrt to tmvu. 
ertanded or expanded nwmDry in any 
COhBJihrtliijr' Fuity Mehpailbla wilh Lotos, rnbal, 
Mk^tsaatl EMS 4 0, EEMS Soppoms Mudb- 
Tasking and DMA Mutli Tasking in hardware 
Setlwnre caodigurable (no dtp switches to sat) 
Foil 16MG window for lulura expansxon . Zero 
wail Slate uws tMGD RAM $279 


3 BUTTON MOUSE 

W'saPlwara mduttod. 
3S4Muttituncttan Gantt. 


Expands to 3S4K-SEWPAR/CLKfi5ame port 
Use? 64K DRAM 


3V 


Z & 2D (OK).. $ 89 

2&2D(1 $159 

2& 2D(2MG). $249 

2 & 2D<4 MG) . ..$429 


Retail Office 

4025 S. Industrial Bivd. 
Las Vegas, NV 89103 
Phone: (702) 732-8689 
FAX: (702) 732-0390 

Mon - Fri Sam - 5pm 
Sal 9am -1pm 
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TERMS AND CONDITIONS 


No surcharge For MC or VISA 
Term*: MC - VISA * COO - CASH - AMEX add 41V 
Purchase Orders tram quaMled llira. 
ant TBSIockmg fee on rton-dafectoe retoms. 
_ Prices subject Id change. 

SEND ALL MAIL ORDERS TO 

P,0. Box 19772 
Irvine, CA 92713 


Corporate Headquarters 

17222 Armstrong Ave. * Irvine, CA92714 
Phene: (714) 251-UNTX{251*8 6 8 9) 
Fax: (714) 251-8943 

Mon - Fri Tam ■ 5pm 
Sat Sam - 2pm 


AST 

PRODUCT 


tyiHDflliR m .HIM 

ESTABLISHED 1976 

DIVISION 


is e©MlFa@ PH@®y©TTi 

We Accept International Orders. 

We Accept Purchase Orders from Qualified Firms, 
Universities and Government Agencies 


FROM ANY WHERE IN 
THE US. & CANADA 


l-(800)-533-0055 


INTERNATIONAL ORDERS; 


(714 

(714 


) 251-UNTX 
0 251-8 6 S 9 










































































































































































































































NEW 


16-BIT MC-20 SERIES 

Additional speed and power for business or advanced 
personal use . The MC-20 microcomputer is the 
cost-effective solution for today's businesses ! 


THE AFFORDABLE MC-10 


In the office , at home or for school, the MC-10 means 
power and economy that can't he heat! 


y nitex irM! 


THU f gM geeggg (0@ll[pyTi^ LI1ME 


MC-10 

■ S088-1 Omhz 

■ 512K R AM 

■ 1 360K floppy disk drive 

■ 1 parallel part 

■ 1 serial port 

■ 1 game port 

■ clock/ calendar with battery back-up 
m 34 keyboard 

■ 150 watt Ul approved power supply 

■ FCC class B approved 

■ Dow Jones 48 hour depot service 


OUR PRICE $429 

1 YEAR WARRANTY 


MC-20 

■ 30286-12m hi (zero wait state) 
m 640KRAM 

M Add $25 fort MB RAM 

■ 2:1 HD/FD controller 

* Add $10 for 1:1 HD/FD controller 
m 1 1 2MB floppy disk drive 

9 1 parallel I port 

■ 1 serial port 

■ 1 game port 

• 101 keyboard 

■ 200 watt UL approved power supply 

■ FCC class 8 approved 

■ Dow Jones 48 hour depot service 

OUR PRICE $649 

1 YEAR WARRANTY 


1976 


nitex, Inc 


ESTABLISHED 

MAILORDER DIVISION 


We Accept International Orders. 

We Accept Purchase Orders from Qualified Firms, 
Universities and Government Agencies 

l-(800)-533-0055 


FROM ANY WHERE IN 
THE U.S. & CANADA 


INTERNATIONAL ORDERS: (714) 251-UNTX 

(714)251-8 689 


HIGH-PERFORMANCE MC-30 SERIES __ 

Incorporates advanced 3 2-bit processing with speeds of over 25MHz* Kaypro also features a line of 32-bit 
microcomputers with cache memory and speeds of up to 33MHz* Tomorrow's technology today ! 


MC-30SX 

m 80386-1 Gmhz SX 

■ 1 M8 RAM 

■ 2:1 HD/FD controller 

■ Add $10 for 1:1 HD/FD controller 

■ 1 1 2MB floppy disk drive 

■ 1 parallel! port 

■ 1 serial port 

■ 1 game port 

■ 101 keyboard 

■ 200 watt UL approved power supply 

■ FCC class B approved 

■ Dow Jones 48 hour depot service 

OUR PRICE $999 
1 YEAR WARRANTY 


MC-30/20 

■ 30386'20m hi 
N 1 MB RAM 

■ 2:1 HD/FD controller 

■ Add $10 for 1:1 HD/FD controller 

■ 1 1 2MB floppy disk drive 

■ 1 parallel! port 

■ 1 serial port 

■ 1 gameport 

■ 101 keyboard 

■ 200 watt UL approved power supply 

■ FCC class B approved 

■ Dow Jones 43 hour depot service 

OUR PRICE $1299 
1 YEAR WARRANTY 


MC-30/25 

■ 80386-25mhZ 

■ 1 MB RAM 

■ 2:1 HD/FD controller 

■ Add $10 for 1:1 HD/FD controller 

■ 1 1 2MB floppy disk drive 

■ 1 parallell port 

■ 1 serial port 

■ 1 game port 

■ 101 keyboard 

■ 200 watt UL approved power supply 

■ FCC class B approved 

■ Dow Jones 48 hour depot service 

OUR PRICE $1399 

For 32K Cache Memory Add $250 

1 YEAR WARRANTY 


CALL for other configurations 



All Kaypro computers come equipped with DR DOS, the most advanced MS-DOS compatible 
operating system available. It’s extremely easy to learn and use, yet provides power and versatility 
that other operating systems just cant deliver. In addition to a full one year limited warranty, Dow 
Jones features award-winning telephone support and fast 48-hour turnaround on parts and service. 



DOW JONES SERVICE 


CALL for pricing on 

Ranked No. 1 in quality of products and service in Fortune 
magazine s annual survey of corporate reputations- 


FLOPPY DISK DRIVES 

On-Site Maintenance Service * 48 hr. Express Depot Service 


HARD DiSK DRIVES 

Service on time, as promised! 


AND MONITORS 


Retail Office 

4025 S. Industrial BJvd. 
Las Vegas, NV 89103 
Phone: (702} 732-8689 
FAX: (702) 732-0390 

Mon - Fri Bam - 5pm 
Sat 9am-1pm 


TERMS AMD CONDITIONS 


Nd surcharge for MC or VISA 
TfcfftiS; MG - VISA - CQD * CASH ■ AMEK ,T<ld 
Purchase OnJeti from quafclied iirms. 
.20% TESIccking fee on nan-deleclive returns. 
Prices sub|ec1 la chenga 


SEND ALL MAIL ORDERS TO 

P.0. Box 19772 
Irvine, CA 92713 


Corporate Headquarters 

17222 Armstrong Ave. * Irvine, CA 92714 
Phone: (714) 251-UNTX(251-8 6 S 9) 
Fax: (714) 251-8943 

Mon * Fri Tam - 5pm 
Sat Bam - 2 pm 


Circle 299 on Reader Service Card (DEALERS: 300) 
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Circle 86 on Reader Service Card 


Diskette Emporium 

Box 402, 110 E. Hotchkiss Ave., 
Hotchkiss, CO 81419 
Orders Only: 

1-800-322-5254 (24 Hrs„ 7 days) 
1-303-872-8955 (24 Hrs., 7 days) 

Inquiries: 1-303-753-3306 

Diskettes 

Hulk diskettes are sold in lots (multiples) of 50 for 5.25 
disks and tots of 25 for 3.5 disks. These diskettes are 
sold without sleeves or labels. The minimum is 1 lot. 
White Box is sold with 10 disks to & box plus sleeves 
and labels. The minimum is $ boxes, 

CREDIT PRE' 



GAJtDS 

COD 

PAYME 

Bulk 5.25 DSDD 

S ,19 

$ 18 

$ .17 

Bulk 3.5 DSDD 

.55 

.53 

41 

Hulk 5,25 DSHD 

.38 

,34 

,32 

Bulk 3.5 DSHD 

1.10 

.59 

.85 

White Box 5.25 DSDD 

,26 

,25 

,24 

White Box 3,5 DSDD 

.60 

.58 

.55 

White Box 5.25 DSHD 

,49 

.47 

.43 

White Box 3.5 DSHD 

1-20 

US 

UI 


Sleeves and Labels 

.Sleeves and labels are sold in tots (multiples) of 100. 
The minimum is L lot. 

CREDIT PRE¬ 

CARDS COD PAYMENT 

5.25 Paper Sleeves (100 pack.} S3.00 $2.88 $2.79 

5.25 Labels U00 pack) 3.00 2,38 2/79 

3,5 Labels (100 pack) 3.00 2.83 2.79 

Ribbons 

Diskette Emporium carries over 150 printer and 
many typewriter ribbons. Please write us or call us at 
I'303-753-3306 (the 800 tel, number Order Depl. will 
NOT have this information). 


Take the industry by storm!!! 

Storm Systems—The computer 
thafs lightning FAST! 

Storm XT-10 

HOfc&l Processor 
G40K RAM Installed 
\ Floppy Drive (360K) 

Floppy Controller 
20MB Hard Drive and 
Controller 
Mann Monitor 
Mona Video Card 
101 keyboard 
l Parallel/1 Semi/ 

I Came Pbrt 
8 Expansion Slats 
Software 
15 Mo. Warranty 
Fully Assembled and 
lbs ted 

JMfgr. in the U.aA. 

Complete System 

Cr. Card $1024 

Prepayment $953 

Due lo the fact that we bum-in and test all of our 
systems for 72 hours, please allow additional time for 
shipping. 

Terms & Conditions 

Prices are subject lo change. Minimum Credit Card 
order is $20- Shipping Charges: Add $.015 for each 
5.25 Bulk Diskette; $.25 for each 5.25 While Bux; 

$,025 lot each 3.5 Bulk IKskette; $.45 for each 3.5 
White Box; $.15 for each pack of 100 sleeves; $.15 fur 
each pack of 100 labels; $,25 for each small ribbon; 
$,45 for each large ribbon (indicated by an $25 
for each computer. The shipping charges refer to UPS 
Ground shipped in the continental USA. For Parcel 
Post, please double Lhc shipping charges. The 
minimum shipping charge is $1. Handling Charge: Hdd 
$1,50 per order regardless of the order size. Sales 
Taxes; New York residents, add 8,25%; Colorado 
residents, add 5%. Payment Methods: Wc accept Visa, 
MasterCard and American Express; COD is Cash or 
Certified Check only (add $3.30 to order for COD fee); 
for Prepayments* Personal and Company check orders 
are held for 14 days. 


Sturm AT 12 

80288-12 Processor 
1 Meg RAM Installed 
1 Flnppy Drive (1.2) 
Meg) 

Floppy Controller 
Mona Monitor 
Mono Video Card 
101 keyboard 
I Parallel/1 Serial/ 

1 Game Purl 
8 Expansion Slots 
Software 
IS Mo. Warranty 
Fully Assembled arid 
Tested 

Mfgr„ in the UL&A* 
Complete Syalem 


Civ Card *88tl 

Prepayment $818 
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BLACKJACK COMPUTER 



The ultimate card-counting 
weapon, operated under complete 
concealment within the casinos. 
CPU, “magic” shoes, I/O switches, 
sensors, power supplies, extensive 
training and support provided. Win 
consistently with the latest genera¬ 
tion of the technology every casino 
fears the most. 

Contact 
(714) 865-1191 


Advertise your 
computer products 
through 
BYTE BITS 

(2" x 3" ads) 

For more information 
call Mark Stone at 
603-924-6830 

EVTE 

One Phoenix Mill Lane 
Peterborough, NH 03458 


Circle 41 on Reader Service Card 


Circle 48 on Reader Service Card 



9-Track Tape Subsystem 
for the IBM PC/XT/AT 



Now you can exchange data files between 
your IBM PC and any mainframe or mini¬ 
computer using IBM compatible 151X1 or 6250 
BPI 9-Track tape. System can also be used for 
disk backup. Transfer rate is up to 4 
megabytes per minute on PCs and com¬ 
patibles. Subsystems include 7" or 10 W‘ 
streaming tape drive, tape Coupler card and 
DOS compatible software. For more informa¬ 
tion H call us today! 

flURLSTRR] 

9621 Irondale Ave., CKatsworth, CA 91311 
Telephone: (818) B82-5B22 


Circle 223 on Reader Service Card 


Circle 237 on Reader Service Card 


UNIVERSAL PROGRAMMER 



$475 

PAL EPROM 
GAL 8748/49 
PROM 87C51... 
EEPROM EXOTIC'S 

5ns PALS 
2 Meg EPROMs 

Parts added at your request. 

FREE software updates on BBS. 
Powerful menu driven software. 

Call-{201 )994-6669 

Link Computer Graphics, Inc. 

4 Spams* Dr,, Livingston, NJ Q703S 
FAX:{2fl 1 jafM-0730 


200 MHz LOGIC ANALYZER 



- 200 or 100 MHz max samp, rate (6 channel} 

* 24 Channels (50 MHz}, Timing and State 

- Optional expansion to 72 channels 
-16 Levels of triggering 

■ 16K sampEes/channe! [6 channel mode} 

* Variable, TTL r or ECL threshold levels 

* 3 External Clocks and 11 Qualify lines 

* FREE software updates on 24 Hour BBS 
$1299 - LA27100 <ioo mhz> Pltcs tflcfudes 
$1899 “ LA27200 (?QQ MHz) Pods arid Software 


Call (201) 994-6669 

Link Computer Graphics, Inc. 

4 Spanot* Or., Lrvingalon, NJ 07039 
FAX. (201)994-0730 


Circle 143 on Reader Service Card 


Circle 144 on Reader Service Card 






















c*n©« Full Page Scanner /398 

_ „ ^ Deluxe OCR Software... MSB ____ 


Includes Free Photo Graphic Scanning and Editing Software 

300 Dots Per Inch - Fast. .7 Seconds Per Page 

■ Automatic Sheet Feeder - Up to 32 Gray Scales 

■ Includes PC/AT Interface Card ■ One Year Canon Warranty 
- Software Selectable 300/200/15Q/75 DPI 




Turbo-88 

$498 

—A PROVEN 
BEST SELLER— 




Monitor Optional 


+ 0068 microprocessor roiv 
nKig at 10 MHi or 477 
.640KB 

. 5,25" 360KB Drive 
. Dual diskette drive controller 


f. i02 Key enhanced keyboard 
. parallel printer port 
, Eight eKp*n3lon slots 
. serial HS232C put 
. Game Port 
. Clock/calendar 
. l SO watt power supp*y 
. 0087 socket 
. Front panel display 


Monitor & Hard Drive Options 

"oT | Megabyte | Megabyte 

Complete Monographics System 

*598 | *798 1 *848 

For Complete Color System add *100 
Complete VGA System 

$898 *1098 l $ 1148 



PRO-286 

12 MHz 

*698 


Monitor Optional 


—286 POWERHOUSE— 


processor running & 
12 MHz or 20 MHz* 

- Zeno wart state 

■ 3 Megabyte Of RAM 

■ 1.2 MB or 144 MB drive 

* Hard/floppy controller 
.six i&eit&Twoeeit 

expansion skits 

* 102 enhanced keyboard 



■ 200 watt power supply 
T flQ2B7 socket 

■ Ctock/Oalendar 

■ Norton Sr. 13L7/2CH3 * 
- Landmark 16/2S9 * 

* One Vear Warranty 


Monitor & Hard Drive Options (12 MHz} 
Floppy I 40 80 

Only | Megabyte [ Megabyte 
Complete Monographics System 

*798 | *1098 | *1398 

Complete VGA System 

*1098 | *13981 *1698 

'For 20 MHz System Add *298 


inteT 


EPSON 


Panasonic 


KX-11BO ,.*169 
KX-1191 ..*238 
KX 1124 ..*289 
KX-1624 ..M28 



LX81Q ,..*170 
FX-850 .., .Call 
FX-1GS0 «. .Call 
LQ-510 . . -289 
LQ-850 . . Call 

UQ-9S0 . .Call 
LQ-1010 ...Call 
UJ-1050 ., .Call 
LQ-2550 . . .Call 
EFL-6000 Laser Prints. 

¥hp\ HEWLETT 
mLnM PACKARD 

Mew LaserJet IIP. -1098 

HP. LaserJet lit . *1696 

HP, DeskJet Plus.^698 

HP. DeskWriter/For Mac. s 848 

Extra Toner..... -98 

Extra Ink Cartridge... 

Trippltte Battery Back-up 

450 Watt UPS .. *398 

750 Watt UPS. .*498 

1200 Watt UPS.. . 5 69S 

3 W r Disk Drives 

720Kintemal/extemal.... *78/178 
1.44 MB internal/external J88/ 5 18S 
Trlppllte Line Stabilizer 

600 Watt Line Conditioner .. .*98 

1200 Watt Line Conditioner , . ,*150 
1800 Watt Une Conditioner : 188 

No Surcharge 
for Credit Cards! 


8087 ...... *88 

8087 2 ...*118 
8087-1 ...*158 
80287....*12B 

802B7 8 ..*198 
80287-10 .’228 


80287-12 .*278 
80387-SX .*318 
80387-16 .*348 
60387-20 .*388 
80387-25 .*488 
80387-33 .*508 


Microsoft DOS 

3.3 _*78 

4.01 _ *88 



JADE (COMPUTER 

Super-386 

16 MHz (SX) 

*898 

^r=f ‘ 1 Monitor Optional 

20 MHz 25 MHz 

$1398 $ 1498 

25 MHz Cache 33 MHz Cache 

$1898 $ 2398 

-FIRE BREATHING 386— 

. 30386 processor ronnirvg at * Full size case 
J6MHZ (SX), 2D MHZ. 25 MHz . One 32Git. Five 16-&t 
or 33 MHz Bwo BBit skits 

. \ MB HAM expands to 4 MB * 102 enhanced Keyboard 
. 384K Shadow RAM -'300 watt powa- supply 

, 1 2 MB or 1.44 MB Drive ■ dort/Cafenter 
. M interleave Hard Disk/ ■ Ncrton SI. 1 S/23/3U6/3J.8 
Floppy Disk Controller - Landmark 21 /25.5/32.6/43S 

■ 0G387 Sodkfit 

Monitor & Hard Drive Options (16 MHz SX) 
Floppy 40 80 

Only j Megabyte j Megabyte 
Complete Monographics System 

*998 | *1398 |*1598 

Complete VGA System 

*13581 *1698 1*1898 

For 20 MHz add *488 FOr 25 MHi add 

add M791 


HT Co-Processors 


2CBT-B - J t9B 

ZC87-10 .*..*228 


2CB7 12 ..,, S 26S 
2CS7 20 .., , *328 


VGA Package 

Card *148 
Monitor *298 



640 K 460 

HL-ftes cans 


Modem 
2400 Internal 
w/Software *74 

1200 Internal w/software. 5 44 

1200 baud external .-'88 

2400 baud external _. ... S 128 

2400 PS/2 internal ..*198 


Trackballs 

Logitech Trackman Serial- 

Logitech Trackman BUS. 

MiooSpeed PC-Trac Serial ... 
MicroSpeed PC-Trac BUS — 
MicroSpeed FastTrap Serial .. 
MtcroSpeed FastTrap BUS ,., 


.*98 

,*108 


..*98 
M08 
. 5 118 


Roland Plotters 

DXY-1100 .. 

All Roland Models Available 


.^98 


Panasonic vga 

PanaSync Monitor ( M 
1024 k 766 
14' 20 Dot Pitch 


w 


Vour 




HEWLETT 
PACKARD 

Pacific Page PoaScrtpt U HP/lil .^396 

Padfic Page PostScript U It.■ - - 

PDF 25 in 1 (172 FcrajU II/UP. *Zm 

FDP 25 in 1 (172 Fonts) U HI.. 

Fp f Hotter in a Catndge HP/II/HI - - ^ 

4 MB Memory Card far LI SI/1ID 

Without HAW .'98 2 MB.■ ■ s ^0 

\ M B./-I3B 4 MO- - -*498 

Memory Card for U IIP/III 
Without HAM *140 2 MB — ■ - ■-296 
I MB . r - l9B 4 MB . .... ..*548 


Hard Disk Sale 

20 M B 60ms 
20 MB 35ms 
30 MB 60ms 
30 MB 35ms 
40 MB 40ms 
40 MB 28ms 
60 MB 40ms 
80 MB 28ms 
120 MB 28ms 
150 MB .23ms 


Drive 

onay 

*196 

*248 

*218 

s 288 

*298 

^348 

*388 

*538 

3 698 

*998 


Kit w/ 
Controller 

s 248 
*298 
*268 
5 33S 
3 348 
*398 
5448 
?S98 
s 768 
5 1098 


Logitech 

Log Mouse Hi-Rez. Bus.. 
LogiMouse Hi-Rez Serial. 


. 3 98 


Microsoft BUS Mouse 


200 DPI 

w/ Criwrs Software 


*48 


40 MB Tape Back-up ."269 

150/250 MB Tape.-628/^728 


Scanner 

Diamond Flower HS-3000 Plus , £ 19B 
OCR Software for KS3GOO.*88 

Keyboard 

102 enhanced dick. 5 69 

Keyboard Drawer...,.*34 



■ 


California 

Torrance, Costa Mesa, Woodland Hills 
Kearny Mesa. Sunnyvale 

Texas Georgia Arizona 

Addison, Houston Smyrna Phoenix 
Mot all items in stock at our nine retail locations. 


JADE COMPUTER 

4901 W. RoSGCrans Ave. Box SQ46 Hawthorne, California 90251-5046 213-973-7707 

Continental U.S.A. 1 ”800 _ 421 ~5500 Inside California 1-800-262-1710 

-10 Day Money Back Guarantee- 

We accept checks, credit cards (or purchase orders from qualified firms and institutions,) Mo 
surcharge on credit card orders. CA., TX, GA. & AZ. residents add sales tax. Prices and availability 
subject to change without notice. $ 4.QQ minimum shipping and handling change. 
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"gives you all the C 
language routines you 
need to write an impres¬ 
sive scientific graphing 
program of your own. 
Highly recommended 
- PC Magazine 

Fresnel Integrals 

C(z) = J/cos(0.5itf z }di 

S(z) = | s 'sin(0.5st ! )dt 

9 



IBMP PC (with source code) $395 

Circle 254 on Reader Service Card 

Macintosh^ (no source code) $295 

Circle 255 on Reader Service Card 

Licensed for personal use oniy 


TM 



DEC® VT100/102/52 
& Tektronix® 
4010/4014/4105 
Terminal Emulator 
for IBM® PCs 


“its ease of use, high 
resolution graphics, 
emulation, and price 
make it a more attrac¬ 
tive purchase than the 
other products*” 

- MINI-MICRO Systems 
$195 

Circle 256 on Reader Service Card 

*FuU reprints on request 

Scientific Endeavors 

508 North Kentucky Street 
Kingston, TN 37763 USA 
(615)376-4146 FAX:(615) 376-1571 


336 B YT E * JULY 1990 


Data Acquisition Processor™ 



Onboard ImdUgtw* For IBM PC/XT/AT/386 

* 16 MHz 80CI86 for general processing 

■ 20 MHz DSP56001 for digits] signal processing 

■ Sustained digital signal processing of 10 MIPS 

■ FFT and FIR filtering without programming 

* Acquires analog and digital inputs, to 235K s/s 
- Buffers and processes input data as required 

* Updates analog or digital outputs to 250K s/s 

* Over 100 commands without programming 

* Custom commands may be written in C 

Call for FREE Demo Diskette 


Mich 


Laboratories , 


(206)881-4286 

2863 152 Ave, N.E. 
Redmond, WA 98052 
FAX (206) 881-5494 


Intelligent Disassembler 


snOOp 11 is an intelligent, 
interactive disassembler that 
automatically comments each line 
of code and labels jump targets. 

snOOp's tutorial disassembles a 
specially commented file to explain 
its workings to you* As you move 
through the file you learn how to 
identify data areas snOOp couldn't 
catch and how to interpret what 
you see. 

snOOp correctly interprets all 
instructions For the 808 6-80386, 
8087-80387 processors. 

Cat. #SNQO, $49. 30 day money 
back guarantee. Add $5.50 S&H, 

CA & NY res, add tax. Visa, MC, 
Amex, Discover. Ordet today!! 

n™ 1*800-456*4123 


CENTRAL 


330 Central Avenue 


EESEZEESD Fillmore, CA 93015 
ISSlKSr PAX (80S) 524-4026 


Circle 162 on Reader Service Card 
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SIMM si 
1MBIT i 
514256 
41464 i 
41256 i 
V* 41256 i 
51258 
4164 


$CALL 
$ 7.15 
$ 7.50 
$ 2.75 
$ 2.50 


I &] 4fl Volley Bind. City ad lnduS]ry,CA 9 1 744 

CLEtamaf sofYKm |E-1 &;■ Ti umn FAX. [BSfl] 3S3- EZH 

ER: (800) 877-8168 (MarL-Fii fl-SESTi 

:au_ FonxunnENr mens 4 volume decoup/tb. 


1■E PROWS 

5WC10! ZiChs 

I CO ■ 

27C342 

JOCn* 


STfitS 

2jQtj 


27C250 

250n& 

1 &2S ■ 

2J2M 

2H*IB 

■ 

iTriaa* 

2HXTS 

■ 

E7C&4A 

ZQ&U 


27M 

250ft* 

:■ so ■ 

■ 

*3 

flmHl 

s ' ■ 

| V-20 

(Ultnittl 

tvz-.b .■ 


Circle 120 on Reader Service Card 


25 MHz 

Single Board Computer 



• Intel 80386 25 MHz processor 

• Optional 25 MHz co-processor 

• Up to 8 MB page mode memory 

• 8 MHz I/O speed 

• P hoe nix/A Ml/ Award BIOS 

• 256K EPROM 

• Shadow RAM BIOS by software 

• Optional high-speed cache 

• Passive back plane with seven 
expansion slots 


PROFESSIONAL , _ _ _ 

b PS^ C OM r u t e ft 406 263-0222 

=™=5 If S T E M S 

550 Valley Way, Milpitas, CA 95035 


Circle 208 on Reader Service Card 



Terminal Emulation 
TEK 4105/4010 

* Tektronix 4105 

* Tektronix 4010/4014 

* VT320, VT220, VT102^ 

■ Picture files * 

* VGA and EGA support 

■ High resolution hardcopy 


VT320 

* V732Q VT22Q, VT102 emulation 

■ Fite transfer 

* 132 column modes 

■ Color support 

* Hotkey 

■ Extensive network support 

m m Diversified Computer Systems, Inc, 

3775Iris Avenue, Suite 13 
Boulder, CO $0301 (303) 447-9251 
FAX303-447-1406 

Tradems/te; VT1Q2 r VT22Q — DEC; lektronix - Tektronk s Inc. 



MPU, 3? Wrral pdrfi 4$paroitetipdri*/ • • \ 
RAW. EPROM, real-time clock, watchdog 
tfmer. 44-pin 4,5 v 6,5 PCS 
EXPANSION MODULES: RAM. EPROM, CMOS 
RAM/battery, analog I/O, serial I/O, 
parallel I/O, counter/Hmer, IEEE-486, 

EPROM programmer, floppy disks, 
cassette, breadboard, keyboerd/dispiay, 

- winteKCorp 

IV I V f l 1 If | r 1 &c 1 SaulU Str&el 

« I « I 14 Ik Lafayette. IN 47334 
M 317-742-8426 


6809 

Single Board Computer 


Circle 89 on Reader Service Card Circle 309 on Reader Service Card 





















































PS/2 model 30/286 .1895 

PS/2 model 50/30 meg.2395 

PS/2 model 70/60 meg.3695 

PS/2 model 80/40 meg.4395 

PS/2 model 70/120 meg .5595 

PS/2 model 80/115 meg.Call 

Call for other models 


comma 


386 S 40 meg. 

Call Call 

386 20E - 40 meg. 

4015 

286E 40 meg. 

.2150 

386 110 meg/25 MHz. 

7295 

366 60 meg/25 MHz. 

5895 

Portable III 40 meg/12 MHz.. 

3995 



Everex 


iVEREX— 


Step 286 - 12 & 16 MHz & 20 MHz 

1 Meg RAM 

Set up utility in ROM 

S/P, G/C 

Enhanced keyboard 
1.2 MB floppy 
DOS/BASfC 


Call! for 
your 

configuration 


Everex 


CARD & MONITOR EXTRA 

Call tor other models 


Macintosh 


Mac IICX/80 Meg, 40 Meg RAM. 5095 

Mac-ll/40 Meg. 4095 

Mac-SE 30/40 Meg.3595 

Call for 60 and 100 Meg 

Lazer NT.3495 

Lazer NIX.4795 


LAP-TOP 

Compaq SLT 286-20/40 3795/Call 

Toshiba T1000 . 659 

T1000SE .Toshiba Cali 

Tt20QHB. Safe! Call 

T1600-40 Meg . . Call 

TIOOO XE/10 MB. Cali 

T320G-4D Meg/SX4D .Call 

T5100-40/100 .Call 

T5200-4Q/100 Call 

T3100SX.Call 

T1200 XE/20 MB Cali 

Zenith 286-20/40 Meg .Call 

Mitsubishi 286-20/40. 1795/2195 


Step 386-20 MHz & 16 MHz & 25 MHz & 33 
MHz 

Up to 256K cache of very high speed RAM 
2 Meg RAM, expandable to 16 Meg 
S/P, C/C 

Enhanced keyboard 
1 2 MB floppy 

DOS/BASIC Call! 

iverex 386-33 Special of the Month 


DISKS 


DVSANS'A HD/3VS HD. 

. 13/26 

MAXELL 5 1 /* HD / HD. 

Min, 10 Boxes Order 

.12/25 


CITIZEN TOSHIBA PRINCETON GRAPHICS 
OKIDATA NEC SONY 

EVEREX WYSE ACER 

GOLD STAR HITACHI HOUSTON INSTRUMENTS 


AST 

AST 486 ... 

Call 

AST 286 model 70. 

1190 

AST 386 model 300c.. 

2695 

AST 386 40 Meg... 

3095 

AST 386SX.. 

Call 

CARD & MONITOR EXTRA 
CALL FOR OTHER MODELS 



AMDEK 

HAYES 

SAMSUNG 

CALCOMP 


PC MOUSE 
MICROSOFT MICE 
LOGITECH 
MITSUBISHI 


IRWIN & ARCHIVE 
TAPE BACK 
TAXAN 
MAGNOVOX 


BOARDS 

Paradise VGA 4-.219 

Vega VRAM.409 

ATI VGA Wonder.259 

Everex EGA.149 

Tatung 16 bit.239 

SOFTWARE SPECIALS 

dBase IV.455 

WordPerfect 5.1.260 

Aldus Page maker .... 495 

Ventura Publisher_525 

Clipper.435 

WordStar 5.5.150 

EasyExtra. 40 

MONITORS 

Nec Multisync 1IA ,.. 499 
Nec Multisync 3D ... 599 
Magnavox EGA 339 

Nec Multisync 5D . 2350 

Samsung EGA.359 

Sony 1302 . 619 

PACIFIC 

DATA PRODUCTS 

P. Page 11.459 

P. Page IIP .365 

P. 1-2-4 Mem II.159 

P. One Meg IIP.180 

P. 25 in One III.3Z5 

P. Headlines .Z45 



NOVELL 

Authorized 

Dealer 


Intel 

Coprocessors 

8087-3.105 

8087-2.145 

80287-8.225 

80287-10.249 

80387-16 . 395 

80387-20.425 

80387-25.,495 

80387-33.599 


PRINTERS 

EPSON 

LX-81Q/LG-510 .199/339 

LG-850/1050 .545/749 

FX-85Q/1050 .... .359/479 

OKIDATA 

320/321 .359/490 

390/391 .490/649 

TOSHIBA 

321-SL/341-SL 399/595 

T311. 365 

PANASONIC 

1524/1624 .Call 

1124.319 

Call for others 


LASER PRINTERS 

HP Laser !ID.2750 

HP Laser 2P. 995 

HP Laser III.1695 

Panasonic 4450.1395 

Brother HL-8-E .1895 

Nec LC 890 .3195 

Toshiba Laser 6.1095 


MODEMS 

Everex 1200 fnt.79 

Everex 2400 Int.149 

2400 B ....299 

In Stock _Call 


EXPORTS 

Available 


ALL QUOTED PRICES ARE CASH PRICES ONLY. 

Visa and MasterCard 3% higher, American Express 5% higher 

COMPUTERLANE 


HOURS: 
M-F 9-6 
S 10-6 


CORPORATE ACCOUNTS WELCOME 
CALL FOR VOLUME DISCOUNTS 
CONSULTANTS CALL FOR PRICING 


1 - 800 - 526-3482 (Outside CA) 

(818) 8844644 (In CA) 

(818) 884-8253 (FAX) 


Prices subject to change without notice 
* Quantities are limited 


Compaq is a 
IBM is 


22107 ROSCOE BLVD. 
CAN06A PARK 

% BLOCK W. OF T0PANGA 

CA 91304 

Trademark of Compaq 
Trademark of International Business Machines 




DCi 
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Intelligent 
multiport, 
supports RS-422 


SmartLynx AT™ intelligent 
4-port serial adapter for PC-AT 
and compatibles supports 
RS-422 and most multi-user 
operating systems. On-board 
processor takes burden off CPU. 

For order info, call: 

1-800-553-1170 

666 Ifcfotf Ledges Parkway 
Akron,OH 44311 

PC-AT i.s .1 trademark o 13BM Corporation 


Circle 228 on Reader Service Card 


Synchronous 
Communication 
Boards for AT 


Quatech synchronous/ 
asynchronous serial boards for 
PC-AT and compatibles support 
RS-232, RS-422, and RS-485 
communication. 

Call for our free 
PC Interface Handbook: 
1-800-553-1170 


Qj QUATECH 


666 Wot I \jxiips Parkway 
Akron* OH 44311 

PC-AT and PC are registered 
trademarks of IBM Corp. 


Circle 231 on Reader Service Card 


5218 Printer 
Interface for 
PS/2 and AT 


Quatech interface cards 
connect IBM 5218 Display- 
Writer printer to PS/2 
and AT* Available now. 
Hundreds installed. 

For order info, call: 

1-800-553-1170 



666 Wolf Ledjjes Parkway 
Akron, OH 44311 


IBM, Display Writer, PS/2, and AT are Irademarksul IBM Corp, 


Circle 234 on Reader Service Card 


Eight Serial 
Ports 

One Board 


Quatech's ES-100 provides eight 
RS/232 serial ports in a single AT 
slot* RJ-11 modular connectors, 
16450 UARTS are standard. Optional 
buffered 16550 UARTS. PC-AT, ISA, 
or EISA compatible. Priced below 
$500! Quantity Pricing Available! 

Call for our PC Interface Handbook: 

1-800-553-1170 

^ESSSSSt 

666 Woil Ijrdflra Parkway 
Akron, OH 44311 

PC-AT is a trademark or 
registered trademark of FBM Oxpt 

Circle 229 on Reader Service Card 


Joystick 
Adapter 
for PS/2 


Quatech GPA4QQ0 works with 
IBM Micro Channel for PS/2 
Models 50,60,70, and 80. Connect 
two joysticks or four paddles. Also 
compatible with IBM Game 
Control Adapter for PCXT and AT, 
Call our toll free order line: 
1-800-553-1170 



666 Well Uniges Parkway 
Akron OH 44311 

IBM. Micro Channel, PS/2, PC-XT, AT, 
and Game Control Adapter are trademarks 
or registered trademarks of IBM Corp 


Circle 232 on Reader Service Card 


2 parallel, 

2 serial, 1 board 


Quatech DSDP-402 for PC-AT 
has two parallel ports, and two 
serial ports for any combina¬ 
tion of RS-232,422, and 485 
communication. DSDP-100, 
two parallel and two RS-232 
ports, available at lower cost. 

For order info, call: 

1-800-553-1170 



66fi Wolf [,rd S *5 Park wav 
Akron. OH 443(1 


Circle 235 on Reader Service Card 


RS-422/RS-485 
Boards for AT, 
Micro Channel 


RS-422/RS-485 asynchronous 
serial communication boards from 
Quatech available in 1 to 4 ports 
for PC-AT and compatibles and 1 
to 4 ports for PS/2 Micro Channel. 

Call for our free 
PC Interface Handbook: 
1-800-553-1170 



666 Well Lrdfi« Parkway 
Akron. OH 443(1 

PCAT, Micro Channel, and PS/2 are trade¬ 
marks or registered trademarks of IBM Curp. 


Circle 230 on Reader Service Card 


Digital 
I/O Board 


Single-slot Quatech PXB-721 for 
PC-AT has 72 digital I/O lines. 
Connect three choices of data 
acquisition modules. Supports 
Lahtech Notebook™ 

Call for our free 
PC Interface Handbook: 

1-800-553-1170 



666 Wolf badges FVkway 
Akron, GH 443 (I 

LabTech Notebook is a trademark of 
Laboratories Technologies Corp. 


Circle 233 on Reader Service Card 


Wave Form 
20MHz-32K 
$1290 


The WSB-100 Wave Form Synthe¬ 
sizer Board from Quatech has the 
best set of numbers in the market. 
With speed to 20MHz and a 32K 
memory at $1290, it's making 
waves in more ways than one. The 
WSB-100 is also a star performer 
as a digital pulse/word generator 
with the optional digital module* 

Call for our free 
PC Interface Handbook 

1-800-553-1170 


n QUATECH 


666 Wolf Ledges Parkway 
Akron, OH 44311 


Circle 236 on Reader Service Card 
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IEEE 488 

Easiest to use, 
GUARANTEED! 

■ IBM PC. PS/2. Macintosh, HP r Sun. DEC 
| * IEEE device drivers fur DOS, UNIX, 

I Lotos I -2-X VMS, XENIX & Macintosh 
i * Menu or koiwtriven acquisition software 
U ■ I EEE analysers * expanders, ex tenders, buffers 
- Analog I/O, digital I/O, KS-232, R$^t22, SCSI. 

[ modem & Centronics converted to IEEE 488 

Free Catalog & Demo Disks 
(216) 439-4091 


25971 Cannon Rd, - Cleveland, OH 44146 


Circle 116 on Reader Service Card Circle 124 an Reader Service Card 
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QUARTERHORSE 

High Capacity 
Tape Subsystems 

for Disk Backup, Data Acquis If Ion, and 
Archiving 

on IBM PC/XT/at & PS/2 
Everything you need in a single high quality 
package: Drive. SCSi Host Adapter, Enclosure, 
and DSi's Backup Software. 

• 150 Mb 1/4“ CT.,..$1,395, 

• 320 Mb 1/4" CT. ...$M95, 

• 1,2 Gb 4mm DAT.$3,195, 

• 2,3 Gb 8mm HS..$3,695. 

Optional Application Interface Library 
On 'Cl available. Full Support. 


DATA STRATEGIES 
INTERNATIONAL INC. 




9020 Capitol of Ik. Hwy, Sutto 5/0 
Amlin. Tx. 7S7W 

(512) 33B-4M5 FAX (512) 345- 1328 



$120 to repair a 
hard disk failure! 

That same $120 could have 
paid for breakdown insur¬ 
ance on a basic com¬ 
puter system for an 
entire year. Insurance 
against hard disk Mu res 
and any other losses Now SAFEWARE FIX:IT 
provides insurance for mechanical breakdown, 
(wear and tear) as well as external losses 
(theft, fire, power surges, natural disasters 
and more). Alt in a single policy, for as little 
as $100. per year Call free for full information. 

C 1 - 800 - 822-2345 

Local 1-614-262-0708 Fax 614-262-1714 

SAFEWARE. The Insurartce Ager>cv Inc, 
2929 N, High Street 
P0 Box 02211 
^ 1 Columbus, OH 43202 



Not Available in All Statas 




In-Circuit 

Emulation 


$199 

Our emulator provides most of the 
features of an 8031 In-Circuit-Emulalor 
at a significantly lower price. It assists in 
integration, debug, and test phases of 
development Commands include: 
disassembly, trace, breakpoint, alter 
register/memory, and load Intel Hex file. 

HiTech Equipment Coip 

9400 Activity Road 
San Diego. CA 92126 

(6191 566-1692 



PC Communications 

Coprocessors 



Ourcommunications coprocessors offload serial and 
parallel communications tasks from PC’s used in 
dedicated applications. RS232 and RS4S5 style 
communications. Easily programmed using C A 
memory mapped interface lo the hosl PC allows high 
speed data iranster and simple buffer schemes. 
From 64k lo 512k of memory local to the coprocessor 
bul accessible from the host PC. Used in many In¬ 
dustrial and business systems to dramatically im¬ 
prove performance compared to standard PC serial 
port implemenlations. 

Z-World Engineering 

1340 Covell Blvd,, Davis. CA 95616 

( 916 ) 753-3722 

Fax: (916) 753-5142 


Little Giant" 

C Programmable Controller 

This shirt pocket 
sized computer 
interfaces di¬ 
rectly lothe out¬ 
side world. Use 
it to control any¬ 
thing. Instantly C 
programmable 
with your PC 
and our Dynamic C. ROM and battery backed 
RAM to 1 Q24k bytes 0 Channel. 10/12 bit, A/D 
wllh conditioning High vuttage/current drivers. 
Battery backed time/date clock Watchdog/power 
tail, 4 serial channels. 24 parallel ports. Timers. 
Integral power supply. Tentiinalions for field wir¬ 
ing, Expansion connector. Plastic /metal packag¬ 
ing available. OEM versions from SI 99.00. 

Z-World Engineering 

1340 Covell Blvd.. Davis, CA 95616 

( 916 ) 753-3722 

Fax: (916) 763-5141 




LASER BEAM PRINTER 


OUR PRICE IS SO LOW THAT THE 
MANUFACTURER WOULD BE VERY 
UPSET IF WE WERE TO PUBLISH IT. 
SO WE CAN ONLY SAY "THE PRICE 
IS LOW & INCLUDES ONE TONER 
CARTRIDGE & UPS TWO DAY AIR 
DELIVERY" 

CALL FOR PRICE 


Diskiette-f- 

VjwmecliOff 

NORTHEAST & CANADA 


1 - 800 - 451-1849 

PO SOX 10247. WILMINGTON, DE. SSBSO 


SOUTHEAST 


1 - 000 - 940-4600 

PO BOX 4163. D£ Eft FIELD BEACH, FL, 33442 


MIDWEST 


1-8006544050 

PQ BOX 1074, BETHANY, OK. 7300B 


WEST - HAWAII & ALASKA 


1 - 800 - 621-6221 

_ PO BOX 12396, LAS VEGAS. MV. BB112 _ 

Minimum Order *20.00 NO SURCHARGE on Vl-SA / MC 
COO orders add $3^50 Shipping charges determined by 
Items and delivery method required by customer. 

{ Prices are subject to change without mdee 


FAX ( 4Q5 ) 495-4598 
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YOUR IX. SOURCE 


COLLIMATOR PEN — 

(INFRA-RED) 

A low power collimator pen containing a 
MOVPE grown gain guided GaAIAs laser 
This collimator pen delivers a maximum 
CW output power ol 2.5 mW a! 25°. 
These collimated laser sources are 
designed for industrial applications 
such as data retrieval telemetry, 
alignment, etc. 

The non-hermetic stainless 
steel encapsulation of Itie pen 
is specifically designed for 
easy alignment in an optica! 
read or write system, and 
consists of a Ians and a 
laser device. The lens 
system collimates the 
diverging laser light. 
The wave! rani quality 
is diffraction limited. 
The housing is circular and precision manufactured with a 
diameter of 11.0 mm and an accuracy between * and ■ 11 p m. 

L IS T PRI CE $1 8 0.00 OUR PRICE: 



$39.99 


* QUALITY COMPONENTS, .LOW PRICES SINCE 1903 * 


LASER DIODE 

(INFRA-RED) 



Designed for general industrial 
low power applications such as 
reading optical discs, optical 
memories, barcode scanners, se¬ 
curity systems, alignment, ate. 

The gain guided laser is con¬ 
structed on an n-type gallium 
arsenide substrate wilh a Meiat Or¬ 
ganic Vapor Phase Epitaxial proc¬ 
ess (MOVPE), 

The device is mounted in a 
hermetic S0T148D encapsula¬ 
tion. (diameter 9.0 mm] 

The SB 1053 is standard 
equipped with a monitor diode, iso¬ 
lated Iram the case and optically 
coupled to the rear-emitting fasset of 
the laser.This fast-respondmg moni¬ 
tor diode can be used as a sensor to 
control the Laser optical output level. 


L IS T PR I C E : »38 vOT OUR PRICE: $9.99 

• WE CARRY A FULL LINE OF COMPONENTS! - 

—— EPROMS- 


STOCK* PtftS 
1702 24 


371E-1 2A 

TMS2716 24 

JTCie 2* 

2732 2* 

2732A-2 24 

273W 24 


TVS&tt 24 
TM52532 24 


2754 


27S4A 

71*52554 

27054 

2712^20 


2S5X4 
1024 x i 
1024 x 0 
20*a X0 
2045 ■. 0 
204D x 0 
?045 4 0 
*096X0 
4056.X B 
4096x0 
4096x0 
4096X0 
4056 X B 
4096x6 
0132x8 

0192 m & 
0182*8 
0102x5 

6192 x a 

0392K 5 



77C756 20 

27512-20 20 

27513 20 

27C512 20 

Z7CI624 33 


6x3 200ns (32 


32,700x0 2Sam(123»] 
» r 75&*0 KOra i2iv-CW0S| 
65.536 * 0 HHJrtS 12.5*1 
66.590x0 25Ch= 72 5*) 

65.536 x0 JSOns (i2 5* CMOS) 

f 31.072 x 6 KWns (13 5*-CMOSl 
5192 x 0 450)1.1 

8102x0 45&is 


1-34 

3» 

6.49 

3.99 

325 

379 


7 79 
3.79 
3€9 


229 
6 79 
4.15 


5.79 
579 
529 

4.79 
529 
749 
S» 
63® 

179® 

13.93- 

14.99 


25-99 1DO+- 

379 341 
6,47 5.55 

3 79 341 

313 2S2 

3.60 - 324 
5.96 538 

3.79 3 41 

360 324 

360 324 

331 316 

302 273 

550 4 95 

1 89 1 70 

39fl 350 
3 70 341 

3 60 3 24 

375 3.41 

313 2 07 

6 40 Li S' 
3.50 3.56 

530 4,05 

4 04 4.35 

553 495 

5» 4 05 

5.03 4 33 

4.55 4.09 

6.03 4.43 

712 6.41 

064 506 

664 5«S 

1709 1530 
1329 1» 96 
14 24 1282 


CALL FOR A FREE CATALOG! - 



CORN 

ELECTRONICS 

10010 Canoga Ave., Unit fl-8 - Chatsworth, CA 91311 

OUTSIDE CALIFORNIA: MOO) 824-3432 

f IN CALIFORNIA: . fll 8 341-8833 

ORDER 8V FAX: . (818)998-7975 
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For info Cad: 


Australia 
Austria 
Benelux 
Canada 
Denmark 
Finland 
France.... 
Great Britain 
Israel . 

Italy 

Korea 

New Zealand 
Portugal 
Scandinavia 
Singapore 

Spain. 

Switzerland 
Taiwan 


Thailand 
West Germany 

NOHAU 

51 E Campbell Avia 

(40 S) 866-1820 


(02) 654 1873 
(0222) 38 76 36 
+ 31 1SS8-16133 
(514) 689-5689 
(42) 65 81 11 
90*452 1255 
(01) 69 412 801 
0062*73 3140 
(63)464032 
(Oil) 7710016 
(62) 784 7841 
(09) 392464 
(01) 83 66 70 
+46 40922425 
(065) 284-6077 
(931 217 2340 
(01) 740 41 05 
(02) 7640215 
(02) 281-9596 
08131-1687 

CORPORATION 

Campbell. CA 95008 

FAX (408) 376*7869 


Circle I S3 on Reader Service Card 


LOW COST 15-BIT 
A/D CONVERTER 

for IBM" PC/XT/AT COMPUTERS 

UNUSUAL SPECIFICATIONS: 

Years since introduction: 6 

Total returns for 

non-performance: 0 

Failures in field 

(including outright abuse): 4 

Total service charges 

parts and labor: $0*00 

Price: still $265.00 


LAWSON LABS, 

5700 RAISE ROAD 
COLUMBIA FALLS, MT 59912 
800-321-5355 or 406-387 5355 


INC. 


IM 


Circle 142 on Reader Service Card 



SONY Boxes of 10 - 3.5” DO & HD 

001 MB ■■ s 8,95/601 ND 2MB... S1 BM/Bk 

3M Boxes of 10 - 5.25" DD & HD 

EM) 360K.S 6.S& /BB HD L2M3--S ILSO/flgr 

3RA DATA CARTRIDGES ~ m 2 each) 

• 00-2900,.,$ 159 5 • 00-2120,.,$ 24.95 

• DC-2080... 20.95 • DC-6Q0A ... 20,95 

• DC-6150... 22.95 # 00-6250... 28.95 
~ CALL FOB LARGE QUANTITY DISCOUNTS - 

ZOOM 2400 BO lot Modem w.Momm s/w $ 99. 

External..$ 109. (w/Cabte XT or AT or Mac] 

rs<p«?f i fiff* " 

800 - 288-8025 

12132 Sherman Way, N. Hollywood CA 91605 
CALL OR MAIL 


Circle 23 on Reader Service Card 


How to Protect 
Your Computer 



And Make ft Last Longer 

FREE money-making literature. Whin you need 
to know ahoul UPS uninterruptible power 
systems. Him to gel complete protection from 
power line problems. 500 VA lo IS KVA models 
from the world's ] urge si manufacturer of 
single-phase UPS. 

Best Power Technology, Inc. 

PG. Bux 2K0, Necedah, W] 5464b 

Toll-Free (80(f) 356-5794, cxi, 3867 

(60S) 565-7200. ext. 3867 


Circle 40 on Reader Service Card 
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There is a Difference, 



affordable price. A gi*od exiartiple of thus commitment 
is the EF-1 EPROM Programmer. Ihe EP-l supports 
virtually every 24- or 28ttD E/EFR0M* AmL all of 
our programmer? indwie life-time free software 
updates and an uncondihuiial money back guarantee, 

1213in_ri»nunu 

Dl MICROSYSTEMS 
1 -800-225*2102 
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Catch the ^4Bus 

Low Cost Data Acquisition and Control Products 


Popular Products 

Relay Card: Control 8 relays individually, 3A 
at 1 20VAC, SPST. RE-140: $142 

High-Speed 12-hit A/D converter: Eight 
extremely fast (io^s) analog inputs. 0-5V, 
on board amp. FA-154; $179 

8 bit A/D: 8 analog inputs. 0-5.1V. 20mV 
steps, 7500 readings/sec, AD-142: $142 

12 BH A/D: +4V range. On-board amp. 
130ms conversion. 1 input; use RE-156 or 
MX-155 to expand. AN-146: $153 

Temperature Sensor: 0-200*F. 10mV/*R 
Read each 2° with AD-142. TS-111: $12 

Digital Input: 8 isolated inputs. Read volt¬ 
age presence or switch status. IN-141: $65 

Latched Digital Input: 8 isolated inputs. 
Each is latched to catch switch closures and 
alarm loops, Li-157: $85 

Smart Quad Stepper Controller: On board 
computer controls 4 motors simultaneously. 
Simple English commands like "MOVE ARM 
10.2 LEFT". Set position, ramping, speed, 
units... Many inputs for limit switches etc. 
Stepper motors available. SC-149: $299 

Odin Software: PC compatible. Control 
relays from analog inputs or time schedules. 
Logging. Background mode, OS-189: $129 

Reed Relay Card: 8 reed relays (20mA at 
SQVDC, SPST), RE-156: $109 

Digital Output Driver: S outputs: 250mA at 
12V. For relays, solenoids, stepper motors, 
lamps .. ST-143: $76 

D/A converter: 4 Channel 6 Bit D/A conver¬ 
ter with output amplifiers. DA-147: $149 

24 line TTL I/O: Connect 24 signals. TTL 0/ 
5V levels or switches. (82S5A) DG-148: $72 

32 Channel Multiplexer: Switches up to 32 
channels to a single common, MX-155: $83 

Dlock with Alarm: Powerful clock/caJendar. 
Battery backup. CL-144: $98 

Touch Tone Decoder: Converts tones to 
jnique values, PH-145: $87 

VBus Prototyping card: PR-152: $16 

Counter Timer: 3 16-bit counters. Count 
Dulses, time intervals. CT-150: $132 

;obra Robot Arm: 5 axis robot. Connects 
o PC printer port. Excellent resolution and 
epeatability. SK-190; $549 

Uoiherboerd: Holds up to 5 A-Bus cards. 

MB-120; $108 

kftelal A BUS MB-120 cover: MC-108: $45 
Very lie A BUS cover AC-109: $49 

V Bue Adapters: 

IBM PCs & compatibles, AR-133: $69 

MicroChannel Adapter: AR~ 170: $93 

Parallel Adapters also available for Apple 
II, Commodore 64.128. TRS-60 
Serial Adapter: Connect A Bus systems 
to any RS-232 port. SA-129: $149 

Serial Processor; Built in BASIC for off¬ 
line monitoring, togging, decision making. 

SP-127: $189 

Circle 19 on Reader Service Card 


NEW! 

Cobra Robot Arm 

Alpha Products proudly announces 
this 5-axis arm. It connects to the 
IBM PC and compatible computers 
using the standard printer port. 

Pulse width modulated, high-torque 
servomotors for efficiency and 
power. Arm extends 13 inches. Four 
articulations plus gripper. Use for 
automating long and repetitive lab 
experiments and robotics instruc¬ 
tions. With software. Only $549 

Call for new catalog! 

(800) 221-0916 


What is the A-Bus? 

The A-Bus is a system for 
connecting devices to your 
computer. All A-Bus devices are 
compatible: no matter what type of 
computer they may be connected 
to. With the A-Bus boards, you can 
perform a myriad of functions. 
Sensing. Detecting or reading a 
switch or voltage. 

Measuring. Determining a force, 
frequency, temperature, weight, or 
any other quantity. Each of these 
conditions is converted to a voltage 
which is then measured by A-Bus 
cards. 

Switching. Open or close a circuit. 
Switch any type of electrical device. 
Governing. Control the level or 
position of a device. Move objects, 
drive motors. 

In simple terms: the A-Bus is a set 
of building blocks which can be 
assembled into any system. 



Why is the A-Bus so 
wonderful? 

It's affordable. From the $65 Digital 
Input Card to the $299 Smart 
Stepper Controller, you get much 
more than your money's worth. 

It's simple. Easy connection to 
your computer and simple wiring 
with screw terminals. Designed to 
be easy to use in software. 

It's reliable. Built to commercial 
standards using prime components. 
It's versatile. You mix and match 
low cost boards to fit your project. 
It's well supported. Proudly 
designed and built in America. 

It's proven. Thousands of 
applications installed around the 
world, on sea and on land. 

A customer's comment: 7Ve 
reviewed the field for a year. There 
is nothing like your A-Bus. Its low 
cost, power and versatility have no 
match." 



242-B West Avenue. Darien. CT 06820 USA Call (203) 656-1806 or Fax 203 656 0756 


UK: Pinna Electronics, Scotland.Tel: (0294) 605296 Fax: (0294) 68286 

Asia: Batam Development Agency. Singapore.Tel: 473-4518 Fax: 479-6496 

Scandinavia: A/S Con-Trade, Norway.Tel: (04) 41 63 51 Fax: (04) 41 94 72 
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GO AHEAD.ASK US ANYTHING! 
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88-12s from $399 to 
286-XTs from $499 to 
286-I2s from $699 to 
286-16s from $799 to 
286-20s from $899 to 
386SXs from $969 to 
386-20s from $1,299 to 
386-25s from $1,399 to 
386-25s from $1,769 to 

I64K Cache I 

386-33s from $1,949 to 

IMK < 'acheI 


Far prices and details on HUNDREDS 
of more items including BAREBONES, 
CO-PROCESSORS, DRIVES, CONTROLLERS, 
MONITORS, MODEM/FAX BOARDS and 
much more call: 

800-87 


! 4odei 

^/DESCRIPTION 

BASE 


& 

lh 


& 


■#- 

^ rri 


ggmn 

Li 1 1-2MB and 1 4MB Floppy Drive 

ESBSWffl 

$4,479 

$4,599 

$4,837 

$4,592 

$4,906 

$4,975 


■-1 .ST125 

$4,633 

S4 r 739 

$4,859 

$5,097 

$4,852 

$5,166 

$5,235 

fA A :■ 

,30 / 3SMiLS.MFM.1-1 ,$T138 

$4,659 

$4,759 

$4,879 

$5,117 

$4,872 

$5,186 

$5,255 

r ^ -- 

V) / 38M1LS.RLU 1.MS8450 

$4,670 

I $4,779 

$4,899 

$5,137 

$4,692 

$5,206 

$5,275 

ym 

AO 1 1 SMILSjDE.I -1 .QUANTUM 

$4,729 

$4,829 

$4,945 

$5,137 

$4,942 

$5,256 

$5,325 

Morton 3-4JJ 

65 t 3aMlLS.RLL,M 1 PTi 

$4,739 

$4,839 

$4,959 

$5,197 

$4,952 

$5,266 

$5,335 

Speed-117 Mhz 

80 / 19MILS, IDE, 1 -1 .QUANTUM 

$4,969 

$5,0*69 

S5.109 

$5,427 

$5,182 

$5,496 

$5,565 

Enp. to 16 MB 

130 / 20MILS.IDE.1-1 .CONNER 

$5,039 

$5,139 

$5,259 

$5,497 

£5,252 

$5,566 

$5,635 

AWARD BIOS 

200 / 16M1S.IDE.M .CONNER 

$5,379 

$5,479 

$5,599 

$5,837 

$5,592 

$5,906 

$5,975 

DIP 

320 i r 16M1LS, ESDI, 1 -1 ,CDC 

$6,079 

$6,179 

$6,299 

$6,537 

$6.292 ! 

$6,606 

$6,675 

EMS 4.0 

700 l 16M1LS.ESDM-1 .HITACHI 

$6,679 

$6 r 779 

$6,899 

$7,137 

$6,392 

$7,206 

S7.275 



AW 'NIT LAN L'AHIl T«Mm! Pair NT2(15l>i. c-t-j 
I'-ihik Stuir Nl MSl/uui Itui !\T&lfi2- * * * 


ARUNKT PASSIVE HUB. ^ Port Hub,NT2ft55- $1$ 
ETHERNET LAN UARU, Abli XT/AT t 


NEHHHl ( COMPATIBLE, KTMGW- 


ETNEKNLT LAN LAKH. 1A HtT AT, 
NKJWH COMPATIBLE, \1203t- 


$147 

$I*$ 


IJNIX/XENTX 4-^mrl MULTI-TERMINAL, 

Ir. ANI> H jwrl V uriuw ■VMbbfc, NT3HS- 


M5-NET,NOYELL I nmpalilik.Print per nwL.S 
NI‘| 2021. NlTflZK 


|1MN* XT Mdbrrtwnl, UK. 4.T7'UMhi, 
rsWK.'IMB, SI-LV. XTJILV 

lOMta iwAT Afalhcftmrd, MOK/1MR, CQO 

SHADOW ram. MftfCCACH* OK. VTHiM- 


2K*,.32Mhj At Bah}' VliilhrrbniLnl, 
Lpto 4MB. 0-Wrfl Stuk, AT20TJ- 


$195 


fltUBfr-ISMbi PLASHUUM Vlnlltcrbward. ^ 

FTiH Silt, Exp, Eo SMIL OK. $1199 

MADE IN USA. AT2MI- 
WMKti-25Mtu MMIkrtHBiod, (IK. 

Exp. to AMU. Landmark LlTMh*. 

Eul Silt, o Ljdjrr, ATHBK- 

KXrH. JIM. 15 ISM hi KvHMIlWh 
AT C*w, JMW PS, E*|h KMB, QK. ^2000- 


$339$ 

$77$ 


$69 


AT II \M I VET A IFF V COWTOOU.E*. 

MADE IN I SA, MEM, Iru.tniJs i Hupp* $»9 
limb, LI lukiTeaYc. 2 Yr WuranEt, AT21I2- 

AT IIARIVkl JOI'PY i t INI'HOLE.EH. 

Made m USA, RI.L, I im.Ii uK 4 Hupp} $109 

Dmp. |:t liH*ffcaw T 1 Vr WiittuhiIi. AT^OJl. 

Mm Flttppj Dtek Driw 5-1/4". DR2»I 
72BK lluppv Disk thrive 3.1/2". MKIlHhs 

1J MB Hippy link DrLt 5-1/4', DR1HT 
M MB >lu|ipj IKdj |hri« J-I/T, BKIEHH. 

7B0MK llard UU Httve, Hllarhi. IlkS] ?-7tj. t 
J Yr WairaeEj, pail. Hrih, Mt27W- 

--CJnikul IKris. SLM ftOmt, A- 

abk, HR2UN- $*,0*5 

" '$3t,X$0 


MilMXifcAPHlLN W/PRINTER 
MCA. Hercules Compsl ihlt, VI2*02 
ENHANCER VCA KRAl'IM'S I ARM 
K vf it bit, 5«K, iftl4x7w<, 

MOO\MM in 2S(. Tuburv,! Tur Warnml*. 
MADE IN USA V|» 

AT l,'l> Curt 

■Serial, Tamlkt, ilonr Purl*. Al'iOiM- 

RAM bptu JMft, 4.0 EMS RAM Card, 

LI M 4.0, Ok, U, bU AT, XTIEI.V 


24oo haul internal <#*#, 

SYr Warrant,, 24*4,1200 Baud, CO2012- ** ,ir 


$*9 

$179 

$35 


$*99 


SALES -800-873-9235 


ORDER24 HOURS 
7 DAYS A WEEK 



DnAifon OfWAA IncorpatolBd. 5030-M W. 39tU StreeMLircotri NebrcEkorWS24 
HOMEOfDCE (402)470-3446-FAX NUMBER (402) 470-3 J 79 

NETWORK PC EACTQRYOUTlET LOCATED AT4&TH&Q STREET, LINCOLN NEBRASKA 66510 i*wd*menl are 


I SERVICE-800-666-3440 


VISA, MC Money orders and easJsim check* wefcomo. Company 
nr ■pcrM.mnl checks, plcitwz- allow Ewn weeks. Corporate mid 
InMiiorioiutl PO’s aft welcome. lUeaJers or VAR’s plense call. All 
Shipping. Hand line and Insurance costs are excluded, All Prodoci* 
"iitv a’ I vr limited warrantY parts anti labor ex-faclOry. All Sales 
ire Rrml. defective Hems wifi be replaced a! am discreteosL Re- 
lijtw are nol esoqitcd wilhmit a RMA number. All items returned 


__, .__ IRHBI_ 

irnKi be ip origoal p*ck«£ip^. FYtccv terms and inFormallon In 
m sugjecc in clmrigc wjiIkhh ncrtlcc. 
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Rom Based AT Systems 



Single Board Solutions 

* 5 Serial Ports 

* DOS & Applications on Rom 

* Cards $299, Systems $399 

>U Cards: V50 CPU, BOSS Code Conpaiible 

1MB Ram. 25ehB Eprom 
5 Serial Pods 
CMOS 12 watt), 4.? jc T 


Eipenalon: 


Backplanes (or PC/AT cards 
Playback card with 
Floppy. Sc si. Prtriter, Keyboard 
We provide tools ro bum exe files and 
DOS on 10 Rom. Programs will run 
as on an AT. BrQS, Utilities. Debug 
Monitor, and Source code available 


a va-t'ilrvf 4 * 


1303)7 

655 Hawthorn Aw.. Boulder. CO 90304 
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TERABYTEINTL 


MOTHER BOARD 

uwanc CACHE 1MB $3350 2MB SI450 4MB $1615 

336-25 1MB SAW 2MB *1(00 4MB $! 105 

388SX-16 _ 1MB t 455 2MB S 550 4MB S ?50 

MOC6M 2400 BSP INTERNAL $ 69 00 

VGA 16 Bn 1024X769 $195.00 

EVEHEX IIFli ill INTERLEAVE HDOTJCONTROLLER ICALL 


D-RAMS 


MATH COPROCESSORS 

25BKk4 

-oe 

(CALL 

00307 

33 

S550 

1MEG 

oe 

6CALL 

00307 

25 

S450 

64X4 

-10 

S 3 50 

803A7 

•20 

£355 

41256 


SCALL 

B03B7 

16 

£315 

41256 

to 

* 2 50 

8O307SX 


SCALL 

41256 

V2 

S 2 00 

80207 

-10 

S210 

SIMMS & 5IPPS 

CACHE MEMORY 

1 M5GX9 

eo 

SCALL 

8KX8 

-20 

SCALL 

256X9 

.00 

SCALL 

0KX0 

25 

ICALL 


CALL FOR CURRENT PRICE & VOLUME DISC. 


in usa 800-688-BYTE ask for teri 
CANADA 604-263-0988 ask foh lch 


TERABYTE INTL INC. 

17777 CRENSHAW BLVD.. #103 TORRANCE, CA 90504 
TEL 213-323-0770 FAX; 213-323-&S90 
PRICE SUSJECt TO CHAN&f WlTUSOt NOtICE 
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AiWk in U.SjL 


JC GOLD CARD 

|Th* ICS die New Performance 
| Lender id Ptraooal 486 ^slemboArds 

* Intel 30436/25(86) CPU 

■ 6KB Cec<tt N«grated in CPU 

■ Math Coprocessor irtoprted in CPU 
' Shadow RAM ter Video l System BIOS 

* Second Level Cache Memory 

expandable (d 612KB 

* Wuritek 4167 numeric coprocessor socket 

■ 30 DAY MONEY BACK GUARANTEE 

..$3985 

1 HDD, 

ESDI Ceeto Controftoe, 12 or 1.44MB FDD. 
MS DOS, AT HO, 101 Ksytn«tf 

I 60366/20 CPU Bd, CAT cklpeet $ 590 
WJMttS CPU Bd* CAT chips* % 695 
| 60554/25 Cache Bd, C&T chipset $1095 
Dttkr inquiries wdcomt 
Jemini Electronics (408)727-0096 
I 3400 De L» Ctw BM, Uni T PJUt 

S"*“ Ctare Ces, 05054 (408)727-7687 


1486 Complete System 

IrtttJde 4W Memory, 130U 


G E N UIN EDySCLll DIS K S 
100% error free! 


5.25" DSDD 62* ©a. 

—- 1 

525" DSHD $1.09 S3. 


3.5* DSDD 88S ea. 

Dvsan 

3.5 DSHD $1.93 ea. 



TAfft HEWLETT 
mifiM PACKARD 

Genuine HP Toner Cartridges 
SERIES I Order #92285A 
SERIES II Order 392295A 
1-2 ea. 3-5 ea. 

$79.95 $78.55 


1-800-258-0028 


S4H;F08 Grand Rapids. Ml. Ml residents + 4% tut 
Prices subject lo change. COD + $5 50 m 

Precision Data Products 1 *US 

P.G Box 8367 - Grind Rjpids, W 49518 
81 B-GM-724? - FAX: fl4AU-ea47 
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68HC05 AND 68HCII 
IN CIRCUIT EMULATORS 

The TECICE-HC05 and TECICE-HC J1 are low 
cost real time in circuit emulators for the Motor¬ 
ola 68HC05 and G8HC11 families of single chip 
microcomputers. Any host computer with a 
serial port and terminal emulation software can 
be used with these emulators. Complete develop¬ 
ment system software is included for MS-DOS 
based computers. The base prices are 51,195 for 
the HC05 and $995 for the HC11. 

THE ENGINEERS 
COLLABORATIVE, INC. 

RR#3. BOX 8C Barton, \fetmonl 05822 
Phone TO 525-3458 FAX (802) 525-3451 
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WRITE or CALL lor YOUR FREE 
COMPREHENSIVE B & 0 
ELECTRONICS CATALOG TODAY! 

Pages and pagss of photographs 
and Illustrated, descriptive text 
for B&B's eumplete line of RS- 
23? conveners, RS-422 con¬ 
verters, current loop convert' 
ers. adapters. breakout boss¬ 
es, data switches, data split¬ 
ters, short haul modems, 
surge protectors, and much, 
much mare. Most products meet 
FCC Part 15J. VburRS'232 needs 
for quality, service and competitive 
puces will be more than mei by B&B 
ELECTRONICS. Manulachirer to )Uu, ito mid 
dlemanl Money-back guarantee! Same-day 
shipment! One-year warranty on products! 

Technical support i$ availahle. 

Write For Your FREE Catalog lbdayl 

■ electronics 

MANUlhCTuniNB COMPANY 

4D02G Baker Road P.0, Boot 104Q * Ottawa, IL 61350 

Phone:815-434 0346 


Circle 325 on Reader Service Card 



PC BASED UNIVERSAL 
DEVICE PROGRAMMER $695/895 

* FrvevmEVKFROM* MU KtK lilltiHAKi.l^l.v,G4Lf,EPLDf, PEELS 
(currant llbnuiM support uver 9KJ devices by OW >5 manufttUIttrs}- 

* Software d rwn pin driven. D/A generated pragiammi ng vnllages (8 hxi 
DAOs used to fBMiait voltage* from 5-25VwJihD.1V rtstJuilwi fur all plus). 

* F- Jiht device programming J verify f read via dedicated paralle I interface. 

* Uppadtablt far virtually tiv Allure programmable devices up to 40 pi ns. 
» Sdf-HjfahitiRt dpttwkffl. No additional tttodulejflf plug-in adaptor* required, 
a Includes tuet friendly MEMORY BUFFER FULL SCREEN El 1 1 TOR. 

Ownmands Include: Flit, Mnvc. Ijuert, Delete, Stuck. Data entry can be done 
In ASCII Uf HEX form, FLSEMA* EDITOR tor Ugif deuces. 

* Friendly Menu-Driven Divict Itktlion hy f"N and MaJiuTaelurer. 

* Support:, bit dnla word formal 

* rrn^iminiiig al^nriihins: Normal, Intelligent 1A II, Quick Pulse Program- 
mi rip, Automatic selection of faSlest algorithm for any givoU p 3 ' 1 - 

* Verify operation performed nt normal St worsl cose operating volloge. 

* Functional test; JEDEC iluiidurd I'unclional Lctling for logic devieirv 
TTL Logic functional test for 74M75,tM; series devices end memory device* 
Test library can he updaied by [be user. User definable ten pattern generation. 

* File tonmt* accepted: JEUEC (hill], JEPECfkerflal). Binanr. MOS T«h- 
ivnlogy, Keloroli Hex, Inlfl Muir, Ttklronit lire. 

■ Basi prici (StJ5> includes Interface card, cable. Memory + Micnn- Dipolar 
Ilhrary.'myCMO^MEMnRY device ten capability, due year f^c updates 
n t’omplei r price (tWS| Includes all of the above plus I opf boice I Jbmn. 

* Lihfary Ufidates can he received vis floppy fH RAC Customer Sapporl BB5. 

n Fell l year Customer sup pot I viu voice line, Fua & dedicated BRS 



UNIVERSAL RS-232 


PROGRAMMER 

$345/495 


• Programs ET/EPromi, ZPIUm^Ulfl MirmsFtssli Knrora^MtuiflDi 1’srds 

• fiLand-Alane Mode for EE/EProm and Memory Card Duplication / Verify. 

■ At I Z4728732 pin EE/EProort to 4 M Bid, < upgradeable lo 32 nEguNlsI 

• M lcros^741 f A, *2/K 4.-H,-9.-51 ,-C51 t C5 LFA/B,-52.-53,-55.-Ci2 t,-C541 ,V7S 1. 

• Model L'PIlM L$345>. ModetLiP2HfH»5l aecepti dedicated modules. 

• Memory Canlt Pro^rammi ng Module fSdkft/Epson,Fujl4iu,) ■ 5145, 

• GANG Programming Module ('4 sodeets) - $14S. 

• OpttuoaJ bullt-iD Ej-asKr-.Timej' module - (50; CondueLlve foam pad. 

• Oji-Buaml ProgrartimiivSicapability; Qjiterti interfacE modules uvaifabk. 

• User friendly Menu-Drivpn Interface Program FnrIBM-PC and Mncinloih 

• Can he operuied with any contpuid CEMtUinfng an RS-lAi serial pari, 

• OEM open board programmer configurations available (from £2451 

• One year free software updates and Customer Stippcui. 

• Customer support via voice line dedieated BBS or fajt: Full I year warranty. 




* Emulates 2716 titreugh 2751J EPrnms (3k to 64k bytes) with a single unit. 

a Ivl^gibli parts cun be eptjiLitwd with multiple units (Mega adapter requ ired) 

■ Connects to the slWjird parallel prihin- psnL Uws standard printer cable. 

* FAST data loading via parallel printer port (*4k ty'e* ia kss fban ID KCondi>, 

* Intelligent rtn-Circell-KuUtUtar 1 type features Include; Address Cenpirc 
(wj|Ji HALToulput>, Address Snapshot (for target addr. bus monitoring}. 
Trijaer Input (for estcfita! events monllnring), Progrimraiblc Reset Output. 

■ Powerful Memory buDrr edllor. Selectable wordsittS (A 

* User friendly software. Command set includes: Load, Write. Display, Run, 
Type. EdLi. FILL, Kun ■{ 'ninmin J- Filt. M tiniliw-, Fart, Reset, Help, Cilmlalor. 

i CascadaUe loll units. Includes largel cable with TH^er, Hall A Resel dips. 
m CMOS model vriLh NJCad rcchargraMe IV balUry backup - $445, 
(Can be used in rtand-alnhe mode; Built-in feflltery redtaigiAgcircuitry.) 

* File formats accepted: Binary, Inlel Ilea, M*Ma5- 

MC/ VISA / AM EX Call today tor datiu htela! 


"E!l 

B&C MICROSYSTEMS INC 

% 

3$$ WEST OlIVE AVE_, SUNNYVALE, CA «BS6 USA 
TEL l«(T 1 736-5511 FAX: {4H)TW4521 BBS;{4flfl)730-2317 
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SUMMER CLEARANCE CALL 800-654-7762 

CONDITIONS: ALL NEW WITH 6 MONTH WARRANTY-WILL NOT BE UNDERSOLD—LIMITED TO STOCK ON HAND 


• 300 DPI • 16 Secs per page • 32 Level Gray Scale 

• 1 year warranty • Ready to go Interface card and cable included 

List 1595 Your Price 599°° 

OPTIONS: OCR 199" PC Pant By Z-Satl 165 



'[wig Mkw m 

I'fTn nVV i ur [■)j 

• 65MB per minute • Wangtec 5099EN24 drive I _ 




• Wangtec 6 bit Qic60 controller • Software • Menu driven 

• DC600 cartridge • Easy installation 

List 999°° Your Price 499 00 


40MB backup no conlroflei 



Canon IX12 Ready to go tor IBM • Type Machine 

Manufactured by Canon 

List: 1095 ** Your Price: 499®° 

STANDARD FEATURES: 300 DPI - Allows for the creation of high resolution graphics/text Automatic Sheet 
Feeder - Efficient document handing Image Input • Sheet or card (up to 5 sheets can be set with ihe bulft-tn 
Automatic Document Feeder) Scanning Speed ■ 12 seconds/page (at 300 dot/inch) 6 seconds/page (at 150 
dot/inch) Gray Scale - 32 shades either pattern or 2 shades 

OPTIONS: PC Painl By Z-Sott 165 79" PC-OCR Software 199” Super Fax by Calculus 249" 


NIOOEMS 8 VGA MONITORS 


% 

2400 BAUD INTERNAL MODEM ZOOM 12HZ 

• Fully Hayes Compatible • Addressable COM 1.2.3.4 • Compatible with IBM PC. XT, AT and Compatibles 

• Full Duplex Operation with Software • Auto Dial/Auto Answer List 199" Your Price 89" Each 

2400 BAUD EXTERNAL MODEM List 299" Your Price 109" 

VGA 14" MONITOR 

• .31 Dot Pilch • 3 month warranty • Samsung • Demo units List 699" Ybur Price 279" 

EGA Card 640 x 350 89" VGA 800 x 600 16 Bat Card 119" 


-l-L 


Description 

1MB Add-on Module 
1MB Add-on Module 
4MB Add on Module 
4MB Add-on Module 
1MB Memory Exp Bd 
1MB Memory Exp Bd 
4MB Memory Exp Bd 
4MB Memory Exp Bd 
1MB Memory Exp Bd 
4MB Memory Exp Bd 
I MB Upgrade Bd 
4MB Upgrade Bd 


Equiv. 

Pari 4 

113131-001 

113646-001 

113132-001 

112534-001 

113644-001 

113633-001 

113645-001 

113634-001 

117428-001 

117429-001 

110235-001 

108070-001 


For 

Model 4 

386/20/25/20e/286E 
Deskpro 386S 
386/2tV2M0E/286£ 
Deskpro 386S 
Deskpro 386/?0e 
Deskpro 386S 
Deskpro 386/20e 
Deskpro 386S 
286E 
286E 
SLT/286 
386/16 


Low Price 
179" 


499" 

299" 

309" 

799" 

799" 

469" 

1299" 

399" 

1299" 


- MEMORIES. 


t 


64 x 9 IBM 
256 x 6 Apple 
256 x 9 IBM 
IMeg x 8 Apple 
IMeg x 9 IBM 
4Meg x 9 IBM 

n • ; i' 


150NS 120NS 100NS SONS 60NS 

19" 29" - - — 

19" 24" 29" 39" - 

14" 19" 29" 33" 59" 

- 85" 95" 99" - 

- 84" 89" 94" 109" 


IMeg 179" 2Meg 269" 4Meg 419 " 

HP IIP 1049" HP LASER JET II 1499" HP III 1799" 
All memory boards expandable to 4 Meg. 


8 Bit 

8087 5MHz or less 88" 

8087-2 8MH; 119*" 

80871 10MHz or less 149" 

16 Bit 

80287 6MHz 129" 

802878 8MHz 189" 

80287-10 10MHz 218" 

80C28712 Laptop 289" 


32 Bit 

8080716 16MHz 
80387 20 20MHz 
8038725 25MHz 
80387-33 33MHz 
80387SX 

Above Piggyback 512K 
exp 2 Meg 44220 


309" 

359" 

459" 

559" 

299" 




386/25/33 1 Meg 
2 Meg 
Super 1 Meg 
Super 286 4 Meg 


149" 

399" 


1 Meg 

2 Meg 
4 Meg 


UiSttii 


Specify Machine Type 



I tfl 11! 

Description 

64x1 ^ 

64 x 4 

t Meg X 1 u 


WT 

*Aao 


GaJ 


Data base with forms & reports List Price 195" Your Price 79" 

K for MAC 

rL Tr l rrrr 1 1 


80 MB HARO DRIVE KIT BY EVEREX 

• 80 MB for MAC II & SE • EMAC 80ID • All installation manuals, 
cables & soflware included List Price 1495" Your Price 599" 


i 


B<& I 


• Works with 20000500 series List 399" Your Price 49*° 
• Cut sheet feed guide Usi 99" Ybur Price 19" 

• 512K exp 2 Meg lor above board • Pari no. 4220 
List 545" Ybur Price 149** 


W IWf IMwWW I 

The Real Thing ORIGINAL BOAROS 

• 512K memory expansion board for IBM AT • Model 6450203 IBM 
List price 395" Ybur Price 69" 

• 512K expandable to 2 Megs lor IBM AT • Model 6450343 
List pnee 495" Your Price 89" 

| I I I 14 U-U 




2 Meg 279" 


01 



• Write or edit texl based business reports as documents 
• Advanced page preview to save lime 
• Organize format & merge info from other software 
List 495" Ybur Price 124" 


9-1 


• 360K lull height drive • The original IBM dnve 

List 199" Ybur Price 79" 


123 


Buy LOTUS 1 2 3 A Gel Always FREE 

Vbnaon 201 5W u*t 495" Your Price 199 00 

Lotus Metro io List 15" Ybur Price 29 M each 

• 'h card PC. XT. AT compatable • Text card only 
List 69" Ybur Price 8" 

111-1 4 1* [rt b H iknfc T Efe w 


;4f| 


hff 


4 


• 2400 baud internal tor PS2 • For models 50/60/80 

• Auto dial • 2400/1200/300 baud rate • Auto answer 

List 399" Your Price 149" 


ll 


S3 


RAMQUEST II: 

• Memory card lor PS/2 models 50 & 60 

• Comes with 1 Meg ol Ram expandable to 2 Megs (uses 256K s) 

• EMS 4 0 compatible & OS/2 • Ram disks, disk caching & 
pnnt spooling software included 

List price was 795" Your Price 149" 


8088-10 80286-10 80386-20 

256K exp 640K 640K exp IMeg IMeg exp 8Meg 

$349" $649" 1299" 

All systems include 101 Keyboard. Power Supply, Case. 
Motherboard. Drive 4 Memory 






. i 

7 r 9 I 
l eft 




D CD IMP DCDKinttl It DHYi 

dcHINU obnNUULLt blJA 

r 

UJ 


BERNOULLI BOX EXTERNAL 

• Two 20 Meg removable drives • Uses 5’/» removable cartridges 

• Use SCSI Interlace compatible with all MACS 
List 


2299" Your Price 

00Sj^|luf#tfibA9C: 


999" 

f/51 

L ef f 


• MS Dos 31 with GW basic 
• Packaged with great documentation from AT & T 
List 99" Your Price 29" each 

LETTER QUALITY PRINTER 

Ik 


By C. ITOH 

DAISYWHEEL PRINTER 
MANUFACTURED 
Why pay 11149 hr a Cllolt 

STARWRITER™ F-10 

When our 40 cps letter quality daisywheel printer from the same 
manufacturer is only List Price 1249** Ybur Price 399" 
OPTIONS 



• 6 ft. Serial Cable 

• Bidirectional Tractor 

• Serial to Parallel Converter 


$ 19" 


•/# I 

Lett 1 


rmnD/MnKin tadi 

COLOR/MONO CARI 

> Mono & color graphics • Parallel port • Manufactured by STB 
List 99" Your Price 29" 

1 1 

• Full HT • 60 day warranty • 10 Meg St412 

Oty 1 List Price 199 Your Price 79" 

Controller & Cables Add 50" 


OROERS ONLY 

800-654-7762 

TECHNICAL / CUSTOMER SERVICE / ORDER STATUS: 

702-294-0204 

FAX 702-294-1168 

liyMlOTtf mm IMr fwp«cW* C*t Prttm JutpcJ Iv I 
All Product! 90 Pay Warranty untest it 


SE HABLA ESPANOL 

• WE ACCEPT INTERNATIONAL ORDERS 


• NO SOFTWARE RETURNS 


NO SURCHARGE FOR MC/VISA/AE 

TERMS' 

MC • VISA • COD CASH • NET 

Purthata Omars tram Qualified Firms 
Parconal Check! • COD add $5.00 
20H Restocking Fee on Return* Within IS Oayi 
No Refund! After 30 Oays 



Formerly 


1000 Nevada Hwy. • Unit 101 
Boulder City. NV 89005 


SHIPPING: (min 6») UPS 


344 BYTE* JULY 1990 
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Circle 36 on Reader Service Card 





LFC Serial/2A 
HDLC/SDLC Data 
Communication Controller 
for IBM PC/AT Bus 


r-J....J.™ 1 .. 

eww. 

?$**'■“** 

I 



fsI 

/ ] Nhfw 

4 ■ W: 






—-mfc.-. . -_... . ...c ■ 


! m 

i 


Dual Channel Synchronous 
Controller (Z85C30) 

Runs BOOK BAUD 
Pull Duplex DMA 
HDLC LapB software option 

Compute Modules, Inc, 

214SC Walsh \ve. 

Santa Clara* CA 95051 
Tel: (40S> 496-1881 
Fbi: (44140 446-IH8« 

IBM PC/AT is a Irademart of IBM, Inc 




SAME DAY SKIPPING 


R & R Electronics 

6Q5Q-X, McDonough Drive. Norcross, GA 30093 

(404) 368-1777 • Fax (404) 368-9659 

Price* subject to change without notice 


SIMMs 


PS/2, AST etc. Call 
lMx9-7G $SO 

1Mx9-80 $77 

1Mx9-100 $75 


2S6Kx9-SO 
256Kx9400 
1Mx8-80 
Other Cards 


$26 

$24 

$72 

Call 






DRAMS 



256K-70 

$3,00 

64x1-100 

$2,00 

2SGK-S0 

$2,75 

64x4-100 

$3.50 

256K-100 

$2 50 

256x4 100 

$8.00 

256K-120 

$2.25 

1Mk1-80 

$7.80 

256K-150 

$2.00 

lMxl-100 

$7,70 


INTEL 

or IIT 


8087 

$ 88 

80287-12 

$275 

8087-2 

$115 

80387-5X 

$300 

8087-1 

$165 

80387-16 

$315 

80287-6 

$135 

80387-20 

$355 

80287 8 

$185 

80387 25 

$450 

80287 10 

$215 

80387-33 

$550 

| 

800-736-3644 y 
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Circle 239 on Reader Sendee Card 


JLaser 5 .. . $399 


386/SX.... $339 

'I 


All-In-One Series 

i giL-T jj ^THirraf.Tii ?r.i i rni- 

Thinking of buying a 

u LaserMaster /Was|l^\ 

■ Intel Visual Edge™ l J 5 $ 1 

■ Kofax board X y 

J Laser 5 gives you the functions 
of all three boards combined Into one, 
plus EMS; 

■ Fast laser printing 






FLOPPY CONTROLLER BUILT-IN 

■ Halftones on a laser printer 


IDE HD INTERFACE BUILT-IN 

■ Group 4 file printing and display 


MULTI I/O PORTS BUILT-IN 
PHOENIX BIOS W/EMS 4.0 

TALL TREE SYSTEMS 


CST 386/SX CHIP-SET 

EXPAND TO 6MB ON-BD 

2585 E. Bayshore Hd, ■ Palo Alto, CA 34308 
(415) 493-1380 ■ FAX (415} 493-7533 


HOMESMART COMPUTING 

Vara«nn& auailnhta fer HP S«rl« H'lll And Cohan LBP-4 Uvur primers 


(800)627-6998/US 

Artwork for thta ad eruatfid wjlh JLsaer 5 and Includud software 


MOV1SA-AJUX-COD 


Circle 275 on Reader Service Card 


Circle 324 on Reader Service Card 


EZ-ROUTE VERSION II 



SCHEMATIC TO PCLAYOUT S500 
INCLUDES AUTO ROUTED 


EZ-ROUTE Version II from AMS for IBM PC. PS/2 and Com¬ 
patibles Is an integrated CAE System which supports 25$ 
layers, trace width from D.MH inch to 0 255 inch, flexible 
grid, SMD components and outputs on Penp I otters as well 
as Photo plotters and printers 

Schematic Capture S1QQ. PCB Layout $250. Auto Reuter $250. 

FREE EVALUATION PACKAGE 
30 DATS MONEY BACK GUARANTEE 

1 BOO 372 3733 or |305) 976-9515 

ADVANCED MICROCOMPUTER SYSTEMS, INC. 

1321 N.W. 65 Place - Ft. Lauderdale. FL 33309 


VIDEO FRAME GRABBERS 



HRT 256-4 256 X 256 Jc 4 495 

HFT 256-B 256 x 256 x 8 735 

HRT 512-6 512 x 512 x 6 995 

HRT 512-24 512 x 512 x 24 1335 

- IBM PC/XTM COMPATIBLE 

- DIGITALIZE IN REAL TIME 

- COMPOSITE VIDEO IN 

■ 24 BIT RGB OUT except model HRT 2564 

16 level gray scale out 

SOFTWARE LIBRARY OF IMAGE ANALYSIS ROUTINES 

- FREE SOFTWARE UPGRADES TO REGISTERED OWNERS 

■ FULL CREDIT ON UPGRADE PURCHASE IN FIRST YEAR 
RETURN OLD BOARD AND JUST PAY DIFFERENCE 


HRT 


PHONE 416-497-6493 


HIGH RES TECHNOLOGIES 
P.O. BOX 76 
LEWISTON, N.Y- 14092 

FAX 416497-1986 
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Circle JJ5 on Reader Service Card 



LOW COST 
INTERFACE 
CARDS FOR 
PC/XT/AT 


RS-485/422 Card FPC485I $95/1251 

■ Serial CfrmmvnJwItaii up tu4,00011;, 2«r4wlre^ NS](M.VI L? ART; 

* Can be configured ua COM I -COM4; Minimum Ruud Rase Sfilth. 

* RcichLc configuration option!, UTS o* DTK control iff transmission d irKtirm. 

■ KsUiTI*W tfapUi opmtitn. Supports harehrarc handshati ng (RTS.CTS}. 

i Dual drtveiVmxiverc;n>ndlH 64 devkes;Cumpaiible wi Lh m<»1 gffitttrt, sftwf. 

* II Inti sjinil Vinlvh smiliihlc (»ifp[Hprii bus) ttltf itp m 1S4K8 ) - ItftS 


Dual-Port RS-485/422[PCL7431 $175 


* Two independent channels / U ARTs; 1 or 4 wire (jperatirm, Mil*. Baud 5f?KEL 
a Diptwiieh configurable at COM 1-4 (1RQ2-7), Ob board ternufulnr resistor. 


IEEE-488 Card [PC488A] $145 

a TndudesINSmUwUtLE DOS DEVICE DRIVERS jekS support for BASIC 
• Additional Support fat ASSFA1BLY, C, Pascal and FORTRAN $ SO 

■ IRQ fl4). DMA channel I or2. Up to 4 beanfr per computer 

■ Ci nnimiiblc with most IEFF.-4W SnOwan? padkiiies for IBM-PC (e.£. A5YS- 
TaNT-CPIH, Lom* Mnmn). Comp* foie with Nl sCPIB-FCIIA. 


IEEE- 488 Card [PC488B] “~1 

With Built-In Bus Analyzer _ $345 ; 

* Software Support for BaSICA, Qii ickB ASIC and GWBA5IC, 

a Additional librarici forG Fa-cut, FORTRAN, Assembly available IS* (all> 
Full range nfTalker, Listener, Controller, Scrial/Para]ld Poll, SRQ, elc,. 

* Powerful menu-driven BUS ANALYZES can be nm in the background white 
488 program « commands irttkKUted; Fealures Prugram Stepping, Break 
points, RcalTimc Dus Data Capture [4IC buffer), lnsiiajil Smm Toggling. 

a Cnmplrir f Vmirul ler,' Talker,' LL^tHur capability. Based on 11 r s TMS-9914, 

* Meitiniy-ruiiknt Male Port Emulalion Utilily included. (LPTl-3). 
a NEC-ttIB bared card (cOttlfHllMe with Nl i GPIB-PCI1) - $445, 


DIGITAL I/O Card [PCL720] $175 


# Input! 32 TIL ■compatible channel* Input Iv^d ML2 mA at a.4V, 

■ Ifuipnt: 32 TTE- compatible channclsiSuiks 24mA(fl5V); Source* lStnAf 2 .HVJ 

• Coinler/TI men DC to 2.6MHz; 3 channels; lb Wt counters; 6 raimine modes 

■ UmidtiMin) area for prototyping. Dipvprklrii I/O port sdwtion {ZM-aFS h«L 



LOW COST 
DATA 

AQUISITION 
& CONTROL 
CARDS 
FOR PC/XT/j 


12 BIT A/D & D/A rPCL71ls] $295 

* A/D ca«irTrtrn S single -ended tiiSEinleks; Device: AD574; Conversion lime 
ttss Lhun 25|rfee; Input range.; ±5V; Software Trigger Mode only, 

* DM converter: L channel; 12 bit resolution; f) Eu -t-SY/lOV Output RariRc. 

* Digital 1 /Ol E6 Inpul / lb Outpol drannels; AH LOjTTI - compatible. 

* Fxtrrniil Wiring Terrain*] 111 hard with IlMUJlIilip, accCKSOILt* included, 

* Utility Routtnes and rhfinuVSartiple Programs for BASIC and QuickBASIC- 


12 BIT A/D & D/A [PCL8I2] $395 


* A® oniTTFirr Sb single ended inputs Device ; ADJ74: Conversion time less 
than 2S ipmt't Biiili-ii) pmrNLnmi jtilo pact;, Inpui ranges: * EGV, ±SV r ± 1V 

* [>,'A nmiTlir 2 channefs; 12 bit resolution.; Output Range 0-5V . 

* Digital I/Or 16 Inpul / Lb Outpul channels; Alt i/OsTn.erjni|ui1ible. 

* Cuuntm 1 channel jirctgfamiiuiJdt Interval counter/iimer; Uses Intel 8254. 

* DMA and interrupt eapabilily. Utility software for Basic included, 


FAST 12BIT A/D/A [PCL718] $795 

a A/D converter: 16 single ended or 8 differential channels; 12 hit reialutlaa; 
Programmable scan rale; Built-in Interrupt snd DMA control eiicultry. 
Conversion Speed- bd.BBU srapli'sec fwandaid), UHLOOfl smpl s/sec foptional), 

« Inpui ranges; BlfMlitr ± IQV, ±5V, ;2JV, z IV, zQ_5V; Unipolar 10,5^1 V. 
a D/A converter; 2 channels; Resolution; 12 bits re’s; Se ulmg time: 5j»sec; z5V 

• Digital VO. 16 OUT, 16 IN;TIT. enntnatible; All bOsTTL compatible. 

u Caunietrlb Ihl proy. interval euujLtcn'timer; Uses Intel 9254; l J iicer doth; 
a Sutlware; 1 Ji dlty software for BASIC and OuLckBASTC included. 

Supported by LabDAS ($195/495). ASYST, LABTECH, UnkelSeope 

6 Channel 12 bit D/A fPCL726] $4951 

* Ouipui Ranges: U tu + 5V, Clio + 10V, -5V, ± ll)V or sink 4-20mA. 

# SeLtung time: 70uS. Ijneiritjf : ± 1/2hit. Voltage output driving capacity; *5mA 

• Di^tul Ifli-. 1 h digital inputs and 16 digital outputs; 1TL compatible. 


STEPPER MOTOR CARD $395 


* Capable of independent and simultaneous ennuol of up io 3 stepper mnlors. 

* Speed; Programmable from 3,3 PPS to 34JO FPS; Built-in aeceierationcontrol, 

* Output Muder One dock (Pulse, Direction) or two cluck (CW, CCW pulses) 

* Step position Read-back;Opto-isolated outputs; Cjyimt based iinung. 

* litcrudts B bit digltaJ input/ouljjut port. Order P/N fPCL-738B] 


MC/ VISA/ AMEX Call today for datasheets! 
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i$S WEST OUVE AVR. SUNNYVaLEh CA Mf)0$ I SA 
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UNIVERSAL 

PROGRAMMER 



I PROGRAMS 

E(E)PROMs up to 4MBib & 16Bil wide 

- PALs horn AMD, MW, Tl, NS, CYPHESS etc. 

- 22V10 foam AMD, ATMEL, Tl . SAMSUNG & CYP¬ 
RESS. 

EPLDs from ALTERA INTEL, Tl. 

- GALs from LATTICE, SGS & NS. 

- FPLs from SSGNETtCS, 

- PEELs from ICT, HYUNDAI & GOULD. 

BIPOLAR PROMs 

- SINGLE CHIPS [8748, 8751 & 87C51 serial 

■ SUPPORTS 

- 32Bit WORDSPLIT with 4 GANG adaptor 
PAIA5M2 / OJPL/ABEL / TANGO/OCAD JEDEC files 

- PAL VERIFICATION using TEST VECTOR. 

- GAL electronic signature recognition, 

- 87C451,63701 X/Y/V & 63705V wife adaptor {option) 
Tests ICs (TTL,CM05I& D/S Memory? ECs wtth user 
definable test patterns. 

I Package includes software, programming modute, high 
speed interlace card ana Cable. 

■ OPTIONS 

- Socket adaptors for PLCC, LCC, SOIC. and FLAT-PAK 
ICs. 

- 4 Socket adaptor for E(EJ PROMs. 

- Socket adaptors for micro controllers. 


LOGIC PROGRAMMER $395 

PROGRAMS PAL, GAL, PEEL, EPLD 
— Pull-down menu driven software 

EfEJPROM PROGRAMMER 

Programs 16K^1024K EPROM. CMOS. 

1, 4, 8, 16, Gang programmers. 

High or low byte programming. 

from SI 50 

EPROM ERASER 


■ QET-I40 ($295} 

l Erases any 
EPROM just. 

4 seconds. 

■ ET-140 (£95) 

Erases upto 
9 EPHOMs 

■ ET-265IS285) 

High capacity 
Erases upto 30 EPROMs 



1 YEAR WARRANTY A 3fl DAYS MONEY | 
BACK GUARANTEE 


Call Now 1-800-541-1 975(To(l Free Order) 

TE L(4Q8)727-6995 FAX ^408) 727-6996 

473 Sapena Ct .Unit 26, Santa Clara CA95054 


346 BYTE" JULY 1990 


25 MHz 80486 Motherboard 


Faster than the Fverex Step™ 

11.4 MIPS! $2,980 (Ok) Qty 1 



i486™ Microprocessor wrth Built-In 8K Cache & FPU 
Borst Mode Utilization tor Maximum System Throughput 
External Dual READ/WRITE Rack Cache Architecture 
External Scalable &4K/256K Fast Hrect-Mapped Cache 
Intelligent Refresh Optimized Scheme 



MIPS 

Cache 

0k 

4M 

4S&25 

11.4 

256K 

3380 

3720 

386/33 

8.3 

S4K 

1649 

1989 

m /25 

6.2 

64K 

1199 

1518 

mm 

4.9 

64K 

999 

1319 


Technology Power Enterprise, Inc. 
46560 Fremont Stvd #118, Fremont CA 94536 
Tol (415) 623-9)62 FAX (415)623-9462 
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8051/8052 
BASIC 

COMPILER! 

Now with integer, byte and bit extensions. 
Fully compatible with MCS BASIC 52 
Runs on IBM-PC or compatible 

$295.00 

Call Now! 603-169-3232 

a 


Binary Technology, Inc. 

Mon 'yi^i - no tto, i?■ MorMHw, r^t cjji/o 

■4b ^£7 
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r^sr 

fe^iESIfi: 

H|ff^ 

1 

ui 

'f- 

LSi:.? 

i=^p~=^i 

: iM. LEMl 1 

Sound FX ™ Kdilur jgj 


SuperSound- 


DISCOVER the POWER of SOUND in 
YOUR IBM-PC or PS/2 from $19*95! 


Rest Digital Audio Softwa re/1 lard ware, 

30 Day Moray-Hark tlna ranter if rmS Satisfied 
.^■pcfivaima ■ Vitriol SMidiTT GhMoI Edjfer S^> 4 Ch 4 “ tJJW 

StipfrSflunJ - Mwio-VEramci Miftware and ha:Jwsrc 1139 

J - J-irtjp vcratuA 4 >o.u! lot Icdl app. Sr+tiM 

bk-un-ri KV.I r" playback edilnr, 4 ir,«3rnm generasiir >■.' StrardB-jrn - 544/01 
p!.i,.jark printer port hardnare module wf Swrfinjjirs 1.19.95 
Fw Kaumtsu Tmlnlw, PolnUT-Sik Slk-rmi - Worts vAb Griaj, Oltask, 

J‘or r.nginerring; AMJFM runcrnwi Cen., Clear Vtec* Alarms Mnrige Sfjipe 

¥vf I'Uia; Create Tour Own Mac like IkmjLujj 5 >juhlK, Alter “ ”— 

Wfitr ,* C*B Kit fflEB fROUUCT OHHUCitlrK i 


[JEM Orfrlopm: Send H.htJ+ for Cuslani Digital 4irdia &afli,arr. Hardman-or 
ICv AniiliipTHprlal VLSI Bipaljr.’i’klOS 1 ntcjrralrd Cirruii Iktsipi I I'rnd ueLion. 

T«Ti;(40Sj-Ufr-1521 by SiliCOIl Shack FAX; (4M)-J74-4tl3 


513* cwrwi ah* # p ix San jin*, ca i9i m 

Orders only: 800-969-4411 viSA/MasterOrd 


tntwrkidU 


(Ilf MflfiVMne 

\ 74 tt 
JrYear ■ 

of discounting 
L^Tandv® computers. 

Fax and Radio 
Shack® products 


| Radio /hack 


SCO 


Tandy® 


We will meet or beat* * . 
GUARANTEED LOWEST PRICES 


tllf MflRVMflC INDUSTRIES INC. 
22511 Katy Fwy. 

Katy (Houston}, TX 77450 
1-713-392-0747 FAX (713) 574-4567 


Toll Free 800-231-3680 
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CO RTEXcorporation 

MASTER CONTROL 

For Industrial Control and Multiple 
File Server Applications: Control up 
to 16 CPU's with a single Monitor 
and Keyboard! 



- Units to Control Irom 2 to 16 CPU’s 

* Enclosed Keyboard Drawer and 
Monitor (5 inch screen) 

* 16 Gauge 5tee! Rack - mount 
construction. Double-plated 

■ Black Anodized Aluminum 
Faceplate 

CORTEXcOHPQRATIQN 

(612) 894-3354 - Fax (612) 894-2414 
12274 Naodtet Aye S. - Bumsvflle. MN 55337 
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Infra-Red 
Remote Control 


OCTACOMM®/IR 

Change TV channels from your PC* Control 
DOS programs from a hand-held remote. 

Use a PC to send and receive the infra-red sig¬ 
nals used by hand-held remote controllers like 
those used with TVs* VCRs and other devices. 
Maintains fl da fa base ofIR signals learnedfiom 
your awn hand held remote controller Hard¬ 
ware attaches to the serial port of the IBM-PC. 
Software for DOS 2,0 and greater. 

Price: $395.00 

Houston Computer Services, Inc* 

I mi Richmond Avenue / Suite 101 / Houston, Tcms 170BZ 

(713)493-9900 

M/C - Visa - Discover - AmEx - COD 

OCTAOQMM a I JtgLJlftnM Lradirmajlc 
Compute; Servlets, Inc. 
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Editorial Index by Company 


Index of companies covered in articles, columns, or news stories in this issue 
Each reference is to the first page of the article or section in which the company name appears 


Company, Page # Inquiry § 


A 

Accolade, 19 

Active Book Company, 205 

Ad Lib, 65 1002 

Adobe. 293 

Advanced Data Servers, 44 1152 

Advanced Micro Devices, 19 
Airis, 133 990 

Aldus. 116,305 660 

961 

Altima Systems. 42 1139 

Amtec International. 283 988 

Aox,44 1153 

Apple Computer, 19, 91, 
110,252,305 1011 

1114 
1196 

Ariel. 19 

Arity.56 1122 

Articulate Systems, 225, 252 1040 

Artisoft, 52 1166 

Ashtcn-Tate, 256 1061 

Asymetrix, 116 857 

Autodesk, 305 1189 


B 

BDS Systems, 62 1132 

Beta Research, 19 
Borland International, 19, 

110,305 983 

1010 

Bradford Business 
Systems, 56 1121 

Brier Technologies, 19 
Brother International, 138 1071 

Business Sol ut ions, 64 1135 

Business Technology Center, 
Bradley University, 65 1000 

Buzzwords I nternational ,56 1120 


C 

Ca pel la Systems, 52 1170 

Card inal Technologies, 52 1168 

Casio, 87 1101 

Cherry Electrical, 225, 252 1042 

CMC Research, 65 1006 

Compaq Computer, 305 1190 

Covox, 225,252 1039 

Curtis Manufacturing, 283 989 


D 

D-Link, 52 1167 

DataMerge, 58 1128 

Dataproducts, 138 1072 

Datastorm Technologies, 305 984 

Day na Com mu n icalions .110 1013 

Delta Tao Software, 19 
Desktop Systems, 138 1073 

Dragon Systems, 225,252 1106 

DTK Computer , 42 1140 

Dukane,43 1146 

DuPont Imaging Systems, 19 
Dyna Micro, 160 853 


E 

ECA C&C Products, 48 11SS 

Educorp Computer Services, 

256 1054 


Electronic Text, 65 

Enable Software, 58 

Epson America, 136 

ExOS, 237, 252. 283 

995 

1126 

1074 

1105 

1185 

F 


Facit, 138 

1075 

Farailon Computing, 19 


Fbrtron/Source, 42 

1141 

Frame Technology. 110 

1014 

Future Soft Eng ineeri n g, 116 864 

G 


Geovision, 256 

1065 

Golden Bow Systems, 65 

1008 

Graph soft, 256 

1053 

Gupta Technologies, 116 

859 

H 


Hayes Microcomputer 


Products, 50, 305 

1160 


1193 

Hercules Computer 


Technology, 44 

1151 

Hewlett-Packard, 19. 43,87,138. 

305 

1076 


1102 


1143 


1191 


I 


IBM. 138, 360 

1077 

ICI Image Data, 19 


Image Mapping Systems. 256 

1057 

Inner Media, 64 

1134 

Intel, 305 

1194 

Intellectual Software Queue, 


256 

1184 

Interplay Productions, 65 

992 

Intuit, 305 

985 

ITT PowerSystems, 44 

1149 

K 


King Communications, 19 


Kurzweil Applied Intelligence, 


225,252 

1041 

Kyocera Unison, 138 

1078 

L 


L. p. Technologies, 205 


Laboratory Technologies, 62 

1133 

Leong Jacobs. 65 

1009 

Logitech, 65 

1005 

Lotus Development, 196, 305 

884 


1195 

M 


Mannesmann Tally. 138 

1079 

MapJnfo. 256 

1059 

Mapping Information 


Systems, 65 

999 

MapWare, 256 

1058 

Mattel, 283 

1186 

MECC, 256 

1183 

Micro Doc, 256 

1062 

MicroClean, 65 

1003 


Microcom, 50 1163 

Micrografx, 116 862 

Microlytics, 64 T 87 1103 

1137 

M icr omaps Sof t war e, 256 1056 

Microsoft, 19,116, 305 858 

1197 

M icroSpeed ,48 1157 

microTrans. 64 1138 

MIPS Computer Systems, 19 
Microelectronics and Computer 
Technology. 243,252 1109 

MIT CAD Lab, 252 1116 

Modern Computer Aided 
Engineering, 62 1130 


Modular Software Syste m s, 65 993 
Motorola, 19 


N 

NASA Ames Research Center, 


215,252 1119 

National Information 
Services, 19 

National Instruments, 44 1150 

NCR, 138 1080 

NEC, 19,138 1081 

N EC Tech nologies, 42, 305 1142 

1198 

Network General .50 1161 

Novell, 305 1200 


O 

Owl I n ternational ,64 1136 


P 

Packard Bell. 138 1082 

Panasonic, 43 1145 

Paradise Systems, 305 982 

PC Globe, 256 1063 

Peripheral Land, 19 
Persona! Computer Products, 

138 1063 

Perstor Systems, 65 1004 

Peter Norton Com put ing, 305 1199 

Polaroid, 48 1156 

Pothemus Navigation Systems, 

283 1187 

Primavera Systems, 56 1125 

Prolog Development 
Center, 56 1123 


Public Brand Software, 256 1068 

Pub I ic (Sof t ware) U b rary, 256 1070 


Q 

Q/Cor. 19.43 1144 

Quanta Press, 256 1181 

Questionnaire Service. 256 1060 


R 

Reflection Technology, 48,252 1111 
1154 

Robert Lloyd, 256 1067 


S 

Scandinavian PC Systems, 65 996 

Scitor, 58 1127 

Scott Instruments, 225, 252 1113 
Scott, Foresman. 356 


Seagate Technology, 305 986 

Sensor Frame, 237,252 1112 

Sharp Electronics, 19. 87,138 1084 

1104 

3h ryer Pu bli sh ing, 256 1182 

Silicon Graphics Computer 
Systems, 174 856 

SimGraphics Engineering, 237 
Softbridge Microsystems, 116 863 

SoftKIone, 50 1162 

Softwa re Publishing, 305 1192 

Solutions, 58 1129 

Sola Tech n ology, 65 1007 

Spatial Systems, 237 
Spear Technology, 160 852 

Speech Systems* 225.252 1107 

Spinnaker Software, 110,256 1012 

1051 

Spyglass, 62 1131 

Star Micronics, 136 1085 

Storage Dimensions. 167 854 

Strategic Mapping, 256 1052 

Strategic Studies Group, 65 1001 

Sun rise Services, 52 1169 

Symsoft, 97 991 


T 

Texas Instruments, 138,225, 

252 1086 

1117 

The Software Toolworks, 

65,256 994 

1064 

The Voice Connection, 225, 

252 1110 

The Whitewater Group. 116 861 

The World Digitized, 256 1069 

Toshiba. 19,136 1087 


u 

University of Minnesota, 256 1066 


v 

Verbex Voice Systems, 225, 

252 1118 

VideoLogic, 65 997 

Vitesse Semiconductor, 19 
Voice Centro! Systems, 225, 

252 1115 

Voice Processing, 225, 252 1043 

Voice Recognition Technologies, 

225,252 1037 

Votan. 225, 252 1038 

V PL Research, 237 f 283 1188 


W 

Wang Laboratories, 252 1108 

Word Perfect, 19, 305 987 

Wtorld Game Institute. 256 1055 


X 

Xerox, 205 
Xircom, 19 


z 

Zenith Data Systems, 167 855 

Zephyr Services, 65 998 

Zortech, 186 881 
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To get further information on the products advertised in BYTE, fill out 
the reader service card by circling the numbers on the card that cor¬ 
respond to the inquiry number listed with the advertiser. This index is 
provided as an additional service by the publisher, who assumes no 
liability for errors or omissions. 

* Correspond directly with company. 
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8 ABACUS SOFTWARE,INC 93 

9 ABACUS SOFTWARE,INC 93 

10 ADC.4. 20 0 

11 ADC_ 290 

12 ADD ON AMERICA 329 

13 AHEAD SYSTEMS 70 

14 AHEAD SYSTEMS TO 

15 AK SYSTEMS 329 

10 ALF PRODUCTS 204 

17 ALL COMPUTERS JNC 245 

10 ALL COMPUTERSJNC 245 

19 ALPHA PRODUCTS 341 

20 ALR. 2.3 

21 ALfi . 2.3 

22 ALTEC TECH.CORP 265 

34 A M S 345 

23 AMERICAL GROUP. 340 

24 AMERICAN ADVANTECH 328 

24 AMERICAN ADVAN TECH 329 

24 AMERICAN ADVANTECH 320 

25 AMERICAN POWER CONVERSION 171 

26 AMERICAN POWER CONVERSION 171 

27 ANNABOOKS 325 

28 ARTISOFT 109 

29 ATRON CADRE TECHNOLOGIES 29 

33 AVOCET SYSTEMS,INC 79 

30 AXSYS. 154 

31 AXSYS 154 

32 AXSYS 154 

325 BAB ELECTRONICS 343 

35 B 8 C MICROSYSTEMS JNC 343 

36 BAG MICROS YSTEMSJNC 345 

37 BAG MICROSYSTEMS JNC 345 

39 BAY TECHNICAL ASSOCIATES 249 

36 BAY TECHNICAL ASSOCIATES 249 

40 BEST POWER TECHNOLOeVJNC 340 

326 BINARY TECHNOLOGY,INC 346 


450 BIX 280.261 

41 BLACK JACK COMPUTER 334 

42 BLAISE COMPUTING JNC 6 

43 BORLAND INTERNATIONAL 11 

44 BORLAND INTERNATIONAL 11 

45 BP MICROSYSTEMS 340 

46 BUFFALO PRODUCTS,INC 145 

47 BUREAU OF ELECTRONIC PUB 78 

* BUYERS MART 312-323 

- BYTE BACK ISSUES 276.277 

48 BYTE BITS 334 

' BYTE PUBLICATIONS 307 

* BYTE SUB MESSAGE 356 

' BYTE SUB SERVICE 328 

* BYTEWEEK/NEWSLETTER 282 

' CANON USA 32A-B 

58 CANON USA 33 

51 CAPITAL EQUI PMENT 74 

52 CAPITAL EQUIPMENT 78 

53 CENTRAL COMPUTER PROD 336 

54 CENTRAL POINT SOFTWARE 326 

55 CENTURY SOFTWARE 68 

56 CENTURY SOFTWARE 80 

57 CHEETAH I IMT'L. 224 

* CLEQ COMMUNICATIONS 1040 

58 CNS 272 

59 COMPUCOM.325 

60 COMPUSAVE INTERNATIONAL 327 

320 COMPUTER ACCESSORIES 157 

321 COMPUTER ACCESSORIES 157 

61 COMPUTER FRIENDS 357 

326 COMPUTER MODULESJNC 345 

62 CGMPUTERLANE 337 

' GOPIA INTERNATIONAL LTD 156 

68 CORE INTERNATIONAL 291 

67 CORE INTERNATIONAL.291 

318 COREL SYSTEMS 121 

68 CORTEX 346 

69 COVOX.INC 325 

78 COVOX.ENC 325 

71 CSS LABS 242 

72 CSS LABS 242 

73 CURTIS, INC.124 

* DATA COMMUNICATIONS 299 

74 DATA STRATEGIES I Nr L 339 

75 DATA TRANSLATION. 77 

76 DELL COMPUTER CORP , Cll,1 

77 DELL COMPUTER CORP 136.137 

* DELL COMPUTER CORP . 136A^B 

79 DIGITAL DISTRIBUTING ,39 

80 DIGITAL DISTRIBUTING 39 

81 DIGITAL RESEARCH . ,71 

82 D3GITALK. 26.27 

83 DISKOOTECH. 326 

64 DISKOOTECH 329 
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Page No. 
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85 

DISKETTE CONNECTION 

339 

167 

MKS .. 


. 85 

258 SEQUITER SOFTWARE, INC 

211 

96 

DISKETTE EMPORIUM ....... 

334 

168 

MODGRAPH 


16 

318 SHARP ELECTRONICS 

132 

87 

DISTRIBUTED PROCESSING TECH 

263 

169 

MODGRAPH 


18 

259 SILICON SHACK LTD 

346 

98 

DISTRIBUTED PROCESSING TECH 

263 

170 

MODGRAPH 


. 18 

260 SILICON VALLEY SOFTWARE 

84 

89 

DIVERSIFIED COMPUTER SYS 

336 

173 

MU LT1SCQPE, INC 


127 

281 SNW COMPUTERS ____ 

84 

90 

DROVER TECHNOLOGIES 

124 

174 

MULT! SC OPE, INC. 


127 

262 SOFTWARE ADD-ONS. 

241 

91 

DYNAMICAL SYSTEMSJNC 

264 

175 

NANAO .... 


96 

* SOFTWARE DEVE LOPMENT SYS.113 

92 

ECO SOFT 

266 

176 

NANTUCKET 


190 

263 SOFTWARE SECUHITY 

253 

63 

ELEXORJNC. 

329 

177 

NANTUCKET 


191 

317 SONY 

222.223 

94 

ENGINEERS COLLABORATIVE, THE 

343 

170 

NATIONAL INSTRUMENTS 


C1II 

265 SPECIALTY SOFTWARE DEVM NT 90 

95 

ERGO GOMPUT1 NG.INC 164,165 

243 

NATIONAL TELEVAR 


170 

265 SPECTRUM SOFTWARE 

201 

96 

ERGO COMPUTI NG.INC 164,165 

179 

NCR CORP. 

172.173 

267 STATSOFT . 

57 

* 

EVEREX SYSTEM COMPUTER 

207 

180 

NEC HOME ELECTRONICS 


12,13 

268 STONY BROOK SOFTWARE 

98 

* 

EVEREX SYSTEM COMPUTER 

208 

181 

NETWORK PC 


342 

269 STONY BROOK SOFTWARE 

98 

97 

EVEREX SYSTEM COMPUTER 

209 

182 

NEVADA COMPUTER CORP 


344 

270 STORAGE DIMENSIONS 

83 

99 

EVEREX SYSTEM COM PUTER 

210 

183 

NOHAU CORPORATION 


343 

271 STORAGE DIMENSIONS 

63 

99 

FAIROOM CORPORATION 

B6 

164 

NORTHGATE COMPUTER SYS 

46,47 

272 SUPERSOFT 

252 

100 

FIRST COMPUTER SYSTEMSJNC 

324 

185 

NORTHGATE COMPUTER SYS 

192,193 

273 SUPREME ENTERPRISE 

316 

101 

FIRST COMPUTER SYSTEMSJNC 

324 

106 

NORTHGATE COMPUTER SYS 

194.195 

274 TALKING TECHNOLOGY 

329 

102 

FIRST SOURCE INTERNATIONAL 

327 

187 

NORTHGATE COMPUTER SYS 

254.255 

275 TALL TREE SYSTEMS 

345 

103 

FIRST SOURCE INTERNATIONAL 

327 

168 

NORTHGATE COMPUTER SYS 

268,269 

276 TATUNG 

214 

104 

FLYTECH TECHNOLOGY JNC 

59 

316 

NOVA,INC 


156 

277 TECHNOLOGY POWER ENT 

346 

105 

FORVAL AMERICA 

227 

109 

NU MEGA TECHNOLOGIES 


69 

278 TEKTRONIX 

36,31 

106 

FORVAL AMERICA 

227 

* 

ONLINE ACCESS 


287 

279 TEKTRONIX 

30,31 

107 

FOX SOFTWARE ,INC 

.25 

* 

ORACLE . 


123 

260 TELEPHONE PRODUCTS CTR 

325 

• 

GATEWAY 2000 22.23 

190 

OSBORNEfMCG RAW H1LL 


301 

281 TERABYTE 1NTL JNC 

343 

108 

GRAPHTEC 

270 

191 

OUTPUT TECHNOLOGY CORP 

41 

202 TEXAS INSTRUMENTS 

158,159 

109 

GREEN VIEW 

68 

192 

OVERLAND DATA 


324 

203 THE OAKLAND GROUP 

187 

110 

GTEKINC 

106 

193 

PACIFIC DATA PRODUCTS 


147 

204 THE PERISCOPE CO 

217 

111 

GTE K, INC.. 

106 

19* 

PACIFIC DATA PRODUCTS 


147 

285 THE PERISCOPE CO 

217 

112 

HAVEN TREE 

100 

195 

PANASONIC-1100 SERIES 


155 

280 THE SOFTWAHE LINK 

198 

323 

HERCULES COMPUTER 

99 

196 

PANASONIC-LASER PRINTERS 

15 

287 THE SOFTWARE LINK 

198 

113 

HEWLETT-PACKARD PERIPH 

129 

197 

PAHA SYSTEMS 


101 

280 THE SOFTWARE LINK 

199 

114 

HEWLETT-PACKARD PERIPH 130,131 

198 

PATTON & PATTON 


72 

289 THE SOFTWARE LINK 

199 

115 

HIGH RES TECHNOLOGIES 

345 

199 

PC BRAND 


170 

290 TOSHIBA . 

60 h 61 

116 

HITECH EQUIPMENT CORP 

339 

* 

PC BRAND 

160,181 

291 TOSHIBA 

60,6T 

324 

HOME SMART COMPUTING 

345 

- 

PC BRAND 

182,183 

292 TOUCHBASE SYSTEMSJNC 

66 

117 

HOUSTON COMPUTER SERVICES 

346 

* 

PC BRAND 

164,185 

293 TRANS ERA 

304 

119 

IBM WORKSTATION 212,213 

* 

PC CONNECTION 

102,103 

294 TRANS ERA 

304 

120 

I.C. EXPRESS 

336 

* 

PC CONNECTION 

104.164 A 

295 TRITON TECHNOLOGIES 

94 

121 

INES. 

274 

* 

PC CONN ECTION 11MB, 104C 

296 TRITON TECHNOLOGIES 

94 

122 

INTEGRAND 

176 

200 

PERCEPTIVE SOLUTIONS JNC 

236 

297 TULIN CORP 

216 

123 

1NTE RCON ASSOCIATES 

144 

281 

PERCEPTIVE SOLUTIONS,INC 

236 

296 UNICORN 

340 

124 

lOTEGH .... 

339 

202 

PERCON 


324 

299 UNITEX 

332,333 

125 

IQ ENGINEERING 

149 

285 

PKAR LAP SOFTWARE 


39 

300 UNITEX 

332,333 

126 

IQ ENGINEERING 

149 

206 

PLUS DEVELOPMENT 


119 

' UNIX WORLD 

296A-B 

127 

IVERSON COMPUTER CORP 

233 

287 

PRECISION DATA PRODUCTS 

343 

* UN IXWORLD 

297 

* 

IVERSON COMPUTER CORP 233A-B 

206 

PROFESSIONAL COMPUTER SYS 

335 

339 VENTUHCGM 

302 

128 

JADE COMPUTER 

335 

- 

PROGRAMMER'S PARADISE 

40.40A-C 

331 VENTURCOM 

302 

129 

JAMECO ELECTRONICS 330.331 

200 

PROGRAMMER'S SHOP 


290 

* VERMONT CREATIVE SOFTWARE 35 

130 

JB TECHNOLOGIES, INC 

326 

210 

PROGRAMMER S SHOP 


2D0 

301 VICTORY ENTERPRISES 

186 

131 

JB TECHNOLOGIES, INC 

325 

211 

PROGRAMMER 'S SHOP 


206A 

302 VIDEO TEXTBOOK TRAINING 

272 

6 

JDH MICRODEVICES 353 

-355 

212 

PROGRAMMER'S SHOP 


2 00A 

303 VIDEO TEXTBOOK TRAINING 

272 

7 

JDR MICRODEVICES 353 

-355 

213 

PROGRAMMER'S SHOP 


2 GOB 

304 VOGON ENTERPRISES LTD 

232 

132 

JEM INI ELECTRONICS 

343 

* 

PROGRAMMER'S SHOP 


200C 

305 WARDSYSTEMSGROUP 

240 

133 

KADAK PRODUCTS LTD ........ 

244 

221 

PROTECH MARKETING JNC 


115 

306 WARDSYSTEMSGROUP 

240 

134 

KEA SYSTEMS 

261 

222 

PROTECH MARKET! NG.INC 


115 

307 WATCGM PRODUCTS JNC 

189 

135 

KILA SYSTEMS 

343 

223 

PSEUDOCORP 


334 

300 W1ESEMANN 8 THEIS GMBH 

146 

136 

KNOWLEDGE GARDEN 

303 

224 

QMS JNC . 


153 

400 WINTEK CORPORATION 

7 

137 

LAHEY COMPUTER SYSTEMS 

106 

225 

QMS,INC 


153 

309 WINTEK CORPORATION 

336 

140 

LATTICE JNC 

134 

226 

QMSJNC 


92 

319 XEC PRODUCTS 

221 

141 

LATTICE JNC 

134 

227 

QMS,INC 


92 

311 XELTEK . 

346 

142 

LAWSON LABS 

348 

228 

QUATECHJNC 


338 

312 XIRCOM .. 

204 

143 

LINK COMPUTER GRAPHICS 

334 

229 

QUA TECH,INC 


338 

313 ZENITH DATA SYSTEMS 

53 

144 

LINK COMPUTER GRAPHICS 

334 

238 

QUATECHJNC 


338 

* ZQRTECHJNC . 

37 
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EVEREX SYSTEM COMPUTER 207,208 

97 

EVEREX SYSTEM COMPUTER 209 

98 

EVEREX SYSTEM COMPUTER 210 

100 

FIRST COMPUTER SYS,INC 

324 


Inquiry No. Page No. 

101 FIRST COMPUTER SYS,INC 324 

421 FGRTRON/SOURCE IS-9 

422 GALAXY.15-54 

■ GATEWAY 2000 22,23 

116 HITECH EQUIPMENT CORP 339 
324 HOME SMART COMPUTING 345 

119 IBM WORKSTATION.212,213 

127 IVERSON COMPUTER CORP 233 

* IVERSON COMPUTER CORP 233A-8 

132 JEMINI ELECTRONICS .343 

135 KI LA SYSTEMS 343 

436 M3FC IS-12,13 

158 MEGATEL 274 

- MICROWAY.166 

159 MIS COMPUTER SYSTEMS .126 

158 MODGRAPH 18 

169 MODGRAPH.13 

170 MODGRAPH 18 

179 NCR CORP 172,173 

181 NETWORK PC .342 

184 NORTHGATE COMPUTER SYS 46,47 

186 NORTHGATE COMPUTER SYS 194,195 

187 NORTHGATE COMPUTER SYS 254,255 

481 OMNI COMPUTERS. I NO MW-2 

482 OMNI COMPUTERS, I NO , MW-2 

492 OMNI COMPUTERS.INC SO-2 

493 OMNI COMPUTERS,INC ... SO-2 

532 OMNI COMPUTERS,INC PC-2 

533 OMNI COMPUTERS, INC ... PC-2 
433 PAO-KU INTERNATIONAL LTD. MW-9 

484 PAO-KU INTERNATIONAL LTD MW-9 

494 PAG-KU INTERNATIONAL LTD . SO-12 

495 PAO-KU INTERNATIONAL LTD . SO-12 
513 PAO-KU I INTERNATIONAL LTD , N E-15 

519 PAO-KU INTERNATIONAL LTD NE-15 

534 PAO-KU INTERNATIONAL LTD PC-7 

535 PAO-KU INTERNATIONAL LTD PC-7 

199 PC BRAND.179 

* PC BRAND.160,181 

* PC BRAND 162,163 

* PC BRAND 164,165 

268 PROFESSIONAL COMPUTER SYS336 

520 PROTEUS TECHNOLOGY CORP NE-12 

485 REASON TECHNOLOGY MW-11 

441 SIEMENS AG IS-17 

486 TECH CITY ..MW-3 

487 TECH CITY. MW-3 

496 TECH CITY ...SO-9 

497 TECH CITY SO-9 

521 TECH CITY . NE-5 

522 TECH CITY NE-5 

536 TECH CITY PC-11 

537 TECH CITY PC-11 

277 TECHNOLOGY POWER ENT . 346 

290 TOSHIBA . 60,61 

291 TOSHIBA.60,61 

452 TWIN HEAD IS-Sl 

301 VICTORY ENTERPRISES . 108 

309 WINTEK CORPORATION 336 

310 XEC PRODUCTS.22! 

313 ZENITH DATA SYSTEMS . . 53 

315 ZWQRLD ENGINEERING 339 

315_UPS 

25 AMERICAN POWER CONVERSION 171 

26 AMERICAN POWER CONVERSION .171 
40 BEST POWER TECH.INC 340 

197 PARA SYSTEMS.101 


SOFTWARE 


BT6 APPLE/MAC APPLJGATlONS- 
SCIENTIFIC/TEQH NICA L 


250 SAS INSTITUTE,INC.95 

817_ APPLE/MAC LAN 

* TOPS.IS-53 


350 BYTE - JULY 1990 

























































































































































Correspond directly with company. 


READER 

SERVICE 


Inquiry ho. 


Page No. 


Inquiry No. 


Inquiry No. 


Page No. 


Inquiry No. 


Page ho. 


BIS J8M/MSDOS APPLICATIONS 
BUSINESS OFFICE 


30 

AXSYS. . 

.. 154 

31 

AXSYS 

.. 154 

32 

AXSYS. 

.154 

107 

FOX SOFTWARE JNC. 

. 25 

423 

GAMMA PRODUCTIONS,INC IS-18 

507 

GROUP 1 SOFTWARE. 

NE-4 

508 

GROUP 1 SOFTWARE 

NE-4 

* 

MICROLOGIC. 

. 279 

* 

MICROSOFTCORP. 

. . 9,9 

243 

NATIONAL TELEVAR . 

.170 

- 

ORACLE . . 

123 

198 

PATTON 8 PATTON. 

72 

322 

RAIMA CORPORATION 

45 

244 

ROSE ELECTRONICS . . 

. 107 

258 

SEQUITER SOFTWARE JNC 

211 

819 

IBM/MS DOS APPLICATIONS 


SCIENTIFIC TECHNICAL 

91 

DYNAMICAL SYSTEMS JNC. 

. 264 

92 

ecosoft .* *. 

. 286 

112 

HAVENTREE . 

. 100 

155 

MATHSOPT.INC. 

273 

176 

NATIONAL INSTRUMENTS 

CNI 

254 

SCIENTIFIC ENDEAVORS 

336 

255 

SCIENTIFIC ENDEAVORS 

336 

256 

SCIENTIFIC ENDEAVORS .. 

336 

266 

S PECTRUM SOFTWARE .. 

. 201 

267 

STATSOFT. 

67 

620 

IBM/MSDOS APPLICATIONS 


WORD PROCESSING 

246 

SAMNA. 

.. 125 

821 

IBM>MSOOS CAD 

34 

A.M.S. . . 

. 345 

524 

CONVEX RESOURCES . 

PC-9 

309 

WINTEK CORPORATION . . 

. 336 

400 

WINTEK CORPORATION . 

... 7 

822 

LBM/MSDOS COMMUNICATIONS 

55 

CENTURY SOFTWARE . 

80 

56 

CENTURY SOFTWARE . 

60 

69 

DIVERSIFIED COMPUTER SYS 336 

457 

PROGRAMMER'S ODYSSEY 15-46 

274 TALKING TECHNOLOGY 

329 

295 

TRITON TECHNOLOGIES . 

94 

296 

TRITON TECHNOLOGIES . 

94 


423 IBM/MSQQ5 GRAPHICS 


319 COREL SYSTEMS .121 


424 IBM/MS DOS LAN 


28 ARTISOFT .. ... 109 

127 IVERSON COMPUTER CORP 233 
* IVERSON COMPUTER CORP 233A-B 
151 MAP INFO CORP . . .. . 82 

439 PERFORMANCE TECH IS-26 

246 THE SOFTWARE LINK.196 

297 THE SOFTWARE LINK.196 

" TOPS . ..... IS-53 


625 IBM/MSDOS LANGUAGES 


33 AVOCET SYSTEMS, INC. 79 

43 BORLAND INTERNATIONAL .11 

44 BORLAND INTERNATIONAI_11 

56 CNS..272 

82 DIGITALK.24,27 

424 GLOCKENSPIEL.IS-41 

140 LATTICE JNC.134 

14t LATTICE, INC .. . . .134 

514 LPI.NE-8 

530 LP!. PC-4 

531 METAWARE. PC-13 

* MICROSOFTCORP.21 

* MICROSOFTCORP . 234,235 

* MICROWAY.292 

166 MIX SOFTWARE.295 


176 

NANTUCKET. 

190 

177 

NANTUCKET. 

191 

260 

SILICON VALLEY SOFTWARE 84 

268 

STONY BROOK SOFTWARE 

98 

269 

STONY BROOK SOFTWARE 

98 

293 

TRANS ERA . 

304 

294 

TRANS ERA . 

304 

- 

VERMONT CREATIVE S/W 

35 

" 

ZORTECHJNC. 

37 

826 

IBM/MSDOS UTILITES 

16 

ALFPRODUCTS 

264 

29 

ATRON CADRE TECH NOEjDG 1ES29 

42 

BLAISE COMPUTING JNC 

... 6 

53 

CENTRAL COMPUTER PROD . 336 

412 

CLARION SOFTWARE 

IS-19 

413 

CLARION SOFTWARE. 

IS-19 

90 

DROVER TECHNOLOGIES 

.. 124 

99 

FAIRCOM CORPORATION 

86 

169 

GREENVIEW . 

68 

429 

IMT. 

IS-50 

432 

ITHACA STREET SOFTWARE IS-32 

136 

KNOWLEDGE GARDEN .... 

.303 

140 

LATTICE JNC 

134 

141 

LATTICE. INC. 

.. 134 

* 

LOTUS. 

72A—B 

* 

LOTUS... 

73 

437 

MA5HOV., 

IS-45 

- 

MICROSOFTCORP ... 

54,55 

* 

MICROSOFTCORP . 

57 

173 

MU LTISCOPE J NC. 

127 

174 

MULTISCOPE, INC. 

127 

316 

NOVA JNC. 

156 

189 

NU-MEGA TECHNOLOGIES 

.69 

238 

QUARTERDECK . 

16,17 

245 

SAFE WARE JNC. 

339 

444 

SOFTWARE DMI. 

IS-54 

445 

SOFTWARE DMI. 

IS-56 

272 

SUPERSOFT. 

262 

283 

THE OAKLAND GROUP 

. 187 

307 

WATCOM PRODUCTS. INC .. 

189 

827 

OTHER APPLICATIONS 


BUSihESS/OFFlCE 

310 

XEC PRODUCTS. 

. 221 

828 

OTHER APPLICATIONS 


Miscellaneous 

480 

INTERFACE GROUP 

MW-7 

491 

INTERFACE GROUP 

50-S 

513 

INTERFACE GROUP 

NE-9 

529 

INTERFACE GROUP 

PC-3 

302 

VIDEO TEXTBOOK TRAINING . 272 

303 

VI DEO TEXTBOOK TRAIN ING 272 

305 

WARD SYSTEMS GROUP . 

240 

306 

WARD SYSTEMS GROUP . 

240 

629 

OTHER APPLICATIONS 


Word Processing 

480 

INTERFACE GROUP . 

MW-7 

491 

INTERFACE GROUP 

SO-5 

513 

INTERFACE GROUP. 

. NE-9 

529 

INTERFACE GROUP 

. PC-3 

630 

OTHER — CROSS DEVELOPMENT 

223 

PSEUOOCORP . 

334 


SOFTWARE DEVELOPMENT SYS 113 

631 

OTHER—LANGUAGES 

326 

81 NARY TEC HNOL0GY, INC 

346 

99 

FAIRCOM CORPORATION. 

86 

480 

INTERFACE GROUP 

MW-7 

491 

INTERFACE GROUP 

SO-5 

513 

INTERFACE GROUP 

NE-9 

529 

INTERFACE GROUP 

PC-3 

832 

OTHER - UTILITES 


109 GHEENVIEW 60 

302 VIDEO TEXTBOOK TRAINING - 272 

303 VIDEO TEXTBOOK TRAINING 272 


833 DESKTOP 

PUBLISHING 


123 INTERCOM ASSOCIATES 144 

125 IQ ENGINEERING.149 

126 ID ENGIN EEfl ING. . 149 

434 LASERMASTER CORP IS-37 

435 LASER MASTER CORP.IS-37 

165 MITCHELL PACIFIC COMP 216 

243 NATIONAL TELEVAR.170 

193 PACIFIC DATA PRODUCTS .147 

194 PACIFIC DATA PRODUCTS 147 

226 QMS, INC . 92 

227 QMS, INC.92 

244 ROSE ELECTRONICS.107 


834 EDUCATIONAL/ 
INSTRUCTIONAL 


9 ABACUS SOFTWARE JNC.93 

9 ABACUS SOFTWARE,INC . 93 

27 ANNABOOKS.325 

325 B & B ELECTRONICS .343 

‘ BYTE BACK ISSUES. 276,277 

* BYTE BACK ISSUES.IS-52 

48 BYTE BITS ,334 

350 BYTE CARD DECK . SO-4 

351 BYTE CARD DECK.PC-10 

500 BYTE CARD DECK. ... NE-8 

" BYTE PUBLICATIONS 307 

‘ BYTE SUB MESSAGE .356 

* BYTE SUB MESSAGE .IS-44 

* BYTE SUB SERVICE .326 

* BYTEWEEK/NEWSLETTER 282 

* DATA COMMUNICATIONS_299 

66 DISKETTE EMPORIUM . 334 

428 I X I LIMITED ...IS-56 

147 LOGICAL DEVICES,INC.329 

148 LOGICAL DEVICES,INC , .329 

* UNIX WORLD . 296A-B 

* UNIXWORLD . 297 


835 MAIL ORDER/ 
RETAIL 


23 AMERICAL GROUP.340 

408 ATICO. .IS-43 


35 B&C MICROSYSTEMS JNC 343 

36 B&C MICROSYSTEMS JNC . 345 

37 BiC MICROSYSTEMS.INC 345 
47 BUREAU OF ELECTRONIC PUB 70 

414 COMPUBRAS COMPUTERS 13-42 

415 COM PUC LASSICS.IS-29 

60 COMPUSAVE INTERNATIONAL327 

61 COMPUTER FRIENDS.357 

62 COMPUTERLANE . 337 

476 DERBYTECH COMP,INC . MW-5 

477 DERBYTECH COMP,INC . . MW*5 

83 DISKCOTECH ..329 

84 DISKCOTECH. 329 

85 DISKETTE CONNECTION .... 339 

102 FIRST SOURCE I NT h L 327 

103 FIRST SOURCE I NFL .32? 

490 GEMS COMPUTERS JNC ... 50-11 
506 GEMS COMPUTERS,INC ME-17 
425 GREY MATTER.13-83 

509 HARMONY COMPUTERS ... NE-3 

510 HARMONY COMPUTERS ..NE-3 

120 I.C. EXPRESS . 336 

128 JADE COMPUTER .335 

129 JAM ECO ELECTRONICS 330,331 

6 JDR MICRODEVICES... 353-355 

7 JDR MICRODEVICES_353-355 

* MANCHESTER EQUIPMNT . NE-20A-B 

515 MANCH ESTER EOUIPME NT NE-20 
154 MARYMAC INDUSTRIES ... 346 

438 MAYFAIR MICROS.IS-10 

161 MICROPROCESSORS UN LTD 340 

181 NETWORK PC .342 

182 NEVADA COMPUTER CORP 344 

184 NORTHGATE COMPUTER SYS 46,47 

185 NORTHGATE COMPUTER SYS 192,193 

186 NORTHGATE COMPUTER SYS 194,195 


187 NORTHGATE COMPUTER SYS 254.255 

188 NORTHGATE COMPUTER SYS 266,269 


481 OMNI COMPUTERS,INC MW 2 

482 OMNI COMPUTERS JNC MW-2 

492 OMNI COMPUTERS,INC . . . 50 2 

493 OMNI COMPUTERS JNC . SO-2 

532 OMNI COMPUTERS JNC . PC-2 

533 OMNI COMPUTERS,INC . PC-2 


190 OSBORNE/MCG RAW-H ILL 301 

483 PAO-KUINTERNATIONAUTD. MW-9 

484 PAO-KU INTERNATIONAL LTD MW-9 

494 PAO-KU INTERNATIONAL LTD . SO-12 

495 PAO-KU INTERNATIONAL LTD SO-12 

518 PAO-KU INTERNATIONAL LTD NE-15 

519 PAO-KU INTERNATIONAL LTD NE-15 

534 PAO-KU INTERNATIONAL LTDPC-7 

535 PAO-KU INTERNATIONAL LTDPC-7 

199 PC BRAND . 179 

- PC BRAND.. . , . 160.181 

* PC BRAND.182,183 

" PC BRAND 164.185 

* PC CONNECTION.102,103 

* PC CONNECTION 104.104A 

* PG CONNECTION_1G4B,1Q4C 

207 PRECISION DATA PRODUCTS 343 

* PROGRAM MER'S PARADISE 40.40A-C 

209 PROG RAM MEN S SHOP.200 

210 PROGRAMMER'S SHOP.200 

211 PROG RAMMER'S SHOP 200A 

212 PROGRAMMER'S SHOP ... 200A 

213 PROGRAMMER'S SHOP 2Q0B 
11 PROGRAMMER'S SHOP ... 20OC 

239 R5R ELECTRONICS. 345 

465 REASON TECHNOLOGY MW-11 

257 SCOTTSDALE SYSTEMS.328 

259 SILICON SHACK LTD.346 

442 SMART SOFTWARE. IS-34 

261 SNW COMPUTERS 84 

* SOFTUNE.IS-47 

262 SOFTWARE ADDONS 241 

443 SOFTWARE CONSTRUCTION C0±TD . IS-S9 
273 SUPREME ENTERPRISE 310 

280 TELEPHONE PRODUCTS CTR 326 

281 TERABYTE INTL, INC _ 343 

298 UNICORN. 340 

299 UNITEX .. 332,333 

300 UNITEX. 332,333 

455 USA SOFTWARE.IS-39 

302 VIDEO TEXTBOOK TRAINING. 272 

303 VIDEO TEXTBOOK TRAINING . 272 


836 MISCELLANEOUS 

10 ADC.290 

11 ADC 290 

504 COMPUTER INTEGRATION CTR NE-19 

505 COMPUTER INTEGRATION CTB NE-19 

130 JB TECHNOLOGIES,INC.325 

131 JB TECHNOLOGIES.INC.325 


837 ON-LINE 

SERVICES 


450 BIX 280,281 

* COPIA INTERNATIONAL LTD 156 
■ ONLINE ACCESS 287 


838 OPERATING 

SYSTEMS 


81 DIGITAL RESEARCH.71 

133 KADAK PRODUCTS LTD.244 

* MARK WILLIAMS CO. 83 

205 PHAR LAP SOFTWARE , 89 

249 SANTA CRUZ OPERATION 49 

330 VENTURCOM .. 302 

331 VENTURCOM.302 


839 RECRUITMENT 

54 CENTRAL POINT SOFTWARE . 326 
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REQUEST FREE INFORMATION BY FAX 


Attention BYTE Readers!! Now you can fax your requests for free product and advertiser informatk 
featured in this issue. 

Just fax this page to 1-413-637-4343. You’ll save time because your request for information will be pr 
cessed as soon as your fax is received. 



Circle the numbers 
below which correspond 
to the numbers assigned 
to advertisers and pro¬ 
ducts that interest you. 



Check off the answers to 
questions “A” through “C” 



Prim your name, ad¬ 
dress, and fax number 
clearly on the form. 


Q Remove this page or 
copy this page clearly 
and fax it to the numb 
above. 


Fill out this coupon carefully. PLEASE PRINT. 


Name 


Title 


Cumpmiy 


Address 


City 


Stated Province Zip 


Country 


Phone Number Fax Number 

A. What is your level of management responsibility? 

1 □ Senior-level Management 

2 □ Other Management 
1 □ Non-Management 

B. What is your primary job function/principal area of 
responsibility? (Check one.) 

4 □ Administration 

5 □ Accounting/Finance 

6 □ MIS/DP/Informathn Center 

7 □ Product Design and Development 

3 □ Research and Development 
9 □ Manufacturing 

m □ Sales/M arketing 
n □ Purchasing 

12 □ Personnel 

13 □ Edueation/Training 

14 □ Other: _ 

G Please indicate your organization’s primary business 
activity: (Check one.) 

Computer-Related Businesses: 

15 □ Manufacturer (Hardware, Software) 

16 □ Computer Retail Stores 

17 □ Consultants 

is □ Service Bureau/PIanning 

19 □ Distribuior/Wholesaier 

20 □ Systems House/Integraior/VAR 

21 □ Other: ____ 

Noti-Computer-Rclated Businesses: 

22 D Manufacturing 

23 □ Finance, Insurance, Real Estate 

24 □ Retail/Wholesale 

25 □ Education 

26 □ Government 

27 □ Military 

28 □ Professions (Law, Medicine, Engineering, Architecture) 

29 □ Consulting 

30 □ Other Business Services 

31 □ Transportation, Communications, Utilities 

32 □ Other:_ 

EH / subscribe to BYTE\ EH / do not subscribe to BYTE. 

^ Btease send me one year of BYTE Magazine for $24.95 
and bill me. Offer valid in US and possessions only. 
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829 

830 

831 

832 

833 

834 

635 

836 

837 

838 

839 

84< 

841 

042 

043 

044 

845 

646 

847 

840 

649 

850 

851 

852 

853 

854 

055 

856 

857 

858 

859 

6® 

861 

062 

663 

864 

865 

066 

867 

866 

669 

670 

071 

872 

873 

874 

875 

876 

877 

878 

879 

m 

801 

802 

083 

084 

805 

866 

887 

080 

089 

690 

091 

892 

093 

694 

895 

896 

897 

898 

899 

sot 

901 

902 

903 

904 

905 

906 

907 

908 

909 

910 

911 

912 

913 

914 

915 

916 

917 

910 

919 

92f 

921 

922 

923 

924 

925 

926 

327 

928 

929 

930 

931 

932 

933 

934 

936 

936 

937 

938 

939 

94( 

941 

942 

943 

944 

945 

946 

947 

948 

949 

950 

951 

952 

953 

954 

955 

956 

957 

958 

959 

set 

961 

962 

963 

964 

965 

OCR 

967 

968 

969 

970 

971 

972 

973 

974 

975 

976 

977 

970 

979 

901 

981 

932 

963 

964 

985 

986 

967 

968 

969 

990 

991 

992 

993 

994 

995 

996 

997 

998 

999100( 

1001 10021003 1004 1005 1006 1007 1008 1009 1010 1011 1012 1013 1014 1015 1016 1017 1016 1019 1021 
1021 1022 1023 1024 1025 1026 1027 1026 1029 1030 1031 1032 1 033 1034 1035 1036 1037 1030 1 039 1041 

1041 1042 1043 1044 1045 1046 1047 1048 1049 1050 1051 1052 1053 1054 1055 1056 1057 1050 1059 10K 

1061 1062 1063 1064 1065 1066 1067 1068 1069 1070 1071 1072 1073 1074 1075 1076 1077 1078 1079 10K 

1081 1082 1083 1084 10B5 1086 1087 1088 1009 1090 1091 1092 1093 1094 1095 1096 1097 1 090 1 099 lift 

1101 1102 1103 1104 1105 1106 1107 1108 1109 1110 1111 1112 1113 1114 1115 1116 1117 1118 1119 1121 

1121 1122 1123 1124 1125 1126 1127 1128 1129 1130 1131 1132 1133 1134 1135 1136 1137 1138 1139 114C 

1141 1142 1143 1144 1145 1146 1147 1148 1149 1150 1151 1152 1153 1154 1155 1156 1157 1150 1159 1161 

1101 1162 1163 1164 1165 1166 1107 1108 1169 1170 1171 1172 1173 1174 1175 1176 1177 1170 1179 11B( 

1181 1182 1183 1184 1185 1186 1167 1108 1169 1190 1191 1192 1193 1194 1195 1196 1197 1198 1199 120C 

1201 1202 1203 1204 1205 1206 1207 1208 1209 1210 1211 1212 1213 1214 1215 1216 1217 1218 1219 122( 

1221 1222 1223 1224 1225 1226 1227 1228 1229 1230 
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* 30 DAY MONEY BACK GUARANTEE * 1 TEAff tMUfJUUVlT ON ALL PRODUCTS * TOLL-FREE TECNJV/CAL SUPPORT 






FOR SYSTEM I 
iAVJWtf fOfJS I 
CALL TO 
*FQV£$T OUH I 
iLW CATALOG \ 


'/VUsi YJO'fJ-J^JiliOAJiD DCJ/]j j?0'fjOj\l' 


SIMM/SIP MODULES 


PART# 

SIZE 

SPEED 

FOR 

PRICE 

41256A9B-12 

256K x 9 

120ns 

SIMM/PC 

36,95 

412S6A38-80 

2S6K x 9 

80ns 

SIMM/PC 

49.35 

42100DA3B-10 

1MB x 9 

lOOfis 

SIMM/MAC 

109,95 

421CWA9B-10 

t MB x 9 

100ns 

SIMM/PC 

113.95 

421OO0AOB-8O 

1 MB x 9 

96n& 

SIMM/PC 

119-95 

256K9SIP-B0 

256KX9 

80ns 

5IF/PC 

54,95 

256K9 SIP-60 

256KX3 

eons 

SIP/PC 

94.S5 

1MBX9BIP-96 

1MB *9 

80ns 

SIF/PC 

114,95 


MATH COPROCESSORS 

inteT 


S-SfT COPROCESSORS 

8097 5 MHZ 89.95 

9097-2 9 MHz 120.95 

8097-1 10 MHz 169.95 

1S-BTT COPROCESSORS 
90207 6 MHz 139.95 

99237-9 8 MHz 209.95 

90207 10 (0 MHz 239.95 

90C927 12MHZ 209.95 

32-BIT COPROCESSORS 

80387-16 16 MHl 359.95 

903B7-SX 16 MHz 319,95 
90337-20 20 MHz 399.95 
90387-25 25 MHz 499.95 

t 80387-33 33MHz 649,00 


Uttlefoot ™ 

$ 249* s 


CASE 


SYEAR 

WARRANTY 


INCLUDES MANUAL 
& SOFTWARE GUIDE 


*1495 


"OUR FASTEST” 

33MHZ CACHE 386 

• NORTON SI 45.9 - LANDMARK AT SPEED 30.S 

* 33MH2 90386 MPU ■ 64K ZERO WAFT STATIC RAM CACHE 
- 1/2/4/SMB ON-BOARD RAM USING SONS SIMMS (0KB 
INSTALLED) * t/ZMB USING 4/3 Z5&K SIMMS OR 4/SM0 USING 
4/8 1 MB SIMMS - CHIPS 8 TECHNOLOGY 82C206 DMA 
INTERRUPT CONTROLLER - SOCKETED FOR 80387-33 MATH 
CO-PROCESSOR - EIGHT EXPANSION SLOTS (ONE 32-BET. 

SIX 16-BlT, ONE B-BIT) ‘ AMI BIOS ASSURES IBM CGMPATIB1L- 1 
I TV - B/33MHZ KEYBOARD ADJUSTABLE SPEEDS 
MCT-3S6MBC-33.....$149500 


$ 999 


25MHZ 386 

* NORTON SI 29.7 • LANDMARK AT SPEED 32,5 

- 25MHZ 80386 MPU - 10MHZ/25MHZ KEYBOARD 
SELECTABLE SPEEDS - 16MB ON-BOARD RAM CAPACITY US¬ 
ING SEES (0KB INSTALLED) - 1/2M0 USING 36/72 256KX ■ 
DRAMS OR 4/9 256K SIPS; 4,'8MB USING 30/72 1 MBXl DRAMS 
OR 4/8 1MB SIPS; 16MB USING 72 1MSX1 DRAMS AND 8 1 MB 
SIPS - SHADOW RAM FOR BIOS & VIDEO - SOCKETED FOR 
WE1TEK 3167 COPROCESSOR * EIGHT EXPANSION SLOTS 
{FIVE 16-BIT, THREE 8 BIT) ■ AMI BIOS ADJUSTABLE BUS 
SPEEDS ■ INTERLEAVED MEMORY- NEAR 0 WAIT STATE 
MCT-386MB25S 

20MHZ386 


$ 799 


IBM HZ MINI 386SX $ 399 95 

- NORTON SI 15,3 * LANDMARK AT SPEED 20.S 

■ USES 16MHZ INTEL 90386SX CPU ■ EXPANDABLE TO 8MB 
ON BOARD * 512K/1MB USING 13/36 256KX1 DFtAMSOR 2/4 
256K SIPS OR 4/8 256KX4 AND 2/4 256KX1 DRAMS; 2/4MB 
USING 19/36 1MBXT DRAMS OF 2/4 1 MB SIPS; 6/8MB USING 36 
1MBX1 DRAMS AND 2/4 1MB SIPS AMI BIOS * CHOOSE FAST 
0 WAIT STATE OR 1 WAIT STATE FOR ECONOMICAL USE OF 
SLOWER RAM ■ FIVE 16-BIT 0 THREE 9-BlT EXPANSION 
SLOTS * CHIPS * TECHNOLOGY NEW ENHANCED 
ADVANCED TECHNOLOGY (NEAT) CHIPSET * SOCKET FOR 
803B7SX-16 COPROCESSOR * 8.5“ X 13 T SIZE F ITS IN MI N I-AT 
AND FULL-SIZE AT CASES 

MCT-3SSSX _________$399. 




20MHZ286 

• NORTON SI 20.3 * LANDMARK AT SPEED 20.3 

- NEAT CHIPSET HAS POWER TO COMPETE WITH 366 
SYSTEMS * EXPANDABLE FROM 512K TO 8MB; 512K/1MB 
USING 18/36 256KX1 DRAMS OR 2/4 256K SIPS; 2/4M& USING 

18/36 1MBX1 DRAMS OR 2/4 1MB SIPS: 6/SMB USING 36 tMBXI 
DRAMS AND 2/4 iMB SIPS - 20/10MHZ KEYBOARD 
SELECTABLE SPEEDS * AMI BIOS - SHADOW RAM AND PAGE 
INTERLEAVED MEMORY ■ FAST 0 WAIT STATE OR 1 WAIT 
STATE FOR SLOWER RAM - 8,5“ X 13“ FITS MOST XT. MIN I-AT 
6 FULL SIZE AT CASES - FIVE 16-BIT 8 THREE 0-BIT SLOTS 

- SOCKET FDR 90207-12 MATH CO-PROCESSOR 

MCT-M286-20N 

16MHZ 286 W/NEAT CHIPSET *289 95 

MCT-M286-16N Norton si ic^/landmark 4T2U 

12MHZ286 W/NEAT CHIPSET * 269 “ 

MCT-M286-12N NORTON St L2.0 / LANDMARK AT 15.5 


12.5MHZ 286 


$ 199 95 


• NORTON SI 14.3 ■ LANDMARK AT SPEED 16.5 

- AT-COMPATI0LE -.6/12.5MHZ KEYBOARD SELECTABLE 
SPEEDS ■ EXPANDABLE TO 4MB ON BOARD, 512K/1M S USING 
18/36 256KX1 DRAMS; 2/4MB USING 18/36 1MBX1 DRAMS (OKS 
INSTALLED) ■ MEMORY SPEED: 1 SONS FOR 1 WAIT. I00NS 
FOR O WATT 

MCT-M286-12 ......$199.95 

MCT-M2S6 10 6/10MHZ VERSION .... $109 95 


10MHZ8088 


NORTON SI 2.1 


SQQ9S 


ORDER TOLL-FREE 800-538-5000 ™ 


MINI 2SMHZ CACHE 386 


JDR MICRODEVICES 2233 BRANHAM LANE. 
SAN JOSE, CA 85124 1408) 559-1200 
FAX {409) 559-0250 TELEX 171-110 
CO£YflJ(IHT ii)M J0R MKl'flO&evlCliS 


CVS TOMER SER VICE 800-538-5001 TECH SUPPORT 800-538-5002 ORDER VIA BBS 
MON.-FRL 7 AM. TO 5 P.M. r SATURDAY T 9 AM. TO 3 P r M. (PST) (4 ° 8 * 5S9 ' 0253 


PRICE 

1.49 

2.49 
2.99 
3.39 

3.95 
2.59 

2.95 
3.15 
3.75 

12.95 

13.45 


1Z. JD 

1395 


MCT - 386 MB 20 S * Norton si 23.o ■ landmark at 2S.a 


MINI 25MHZ 386 TOT 9 799 


■ NORTON SI 26.6 • LANDMARK AT SRSCO 32.5 

■ MEMORY INTERLEAVING FOR NEAR ZERO WAIT STATES 

- SOCKETED FOR 90387 COPROCESSOR ■ USES 80NS 256K 
OR 1 MB SIP/DEP RAMS - 16MB RAM CAPACITY. 8MB ON 
BOARD. 9MB USING OPTIONAL RAM CARD (0KB INSTALLED) 

■ ON-BOARD RAM; 1 /2MB USING 4/8 256K SIPS OR 4/8MB 
USING 4/8 1 MB SIPS * FIVE 16-BIT SLOTS, TWO 9-BIT SLOTS, 
ONE 32-BIT SLOT FOB PROPRIETARY RAM CARD 

- STANDARD XT HOLE SPACING * AMI BIOS - SIZE: S.S" 1 X 13" 

MCT-M336-2S 25MHZ VERSION $799,00 

MCT-Mm-2C 20MHZ VERSION $529.00 


- NOW USES LOW-COST 256K X 4 1MB DRAMS - XT 
COMPATIBLE: OPERATES AT 4.77/10MKZ * KEYBOARD 
SELECTABLE CLOCK SPEEDS * SOCKET FOR 8087-1 
COPROCESSOR ■ 8 SLOTS - MCT BIOS 
CAPACITY (OKS INSTALLED) 

MCT‘TURBO-10...... 


MOT-TURBO BM HZ VERSION,. 


.$99,95 
$89.95 , 


DYNAMIC RAMS 


PART# 

SSE 

SPEED 

PINS 

4116-150 

16384*1 

150ns 

16 

4164-150 

6S536JU 

150 ns 

10 

4164-120 

6S9B6X1 

rzon& 

10 

4164-100 

655363(1 

100ns 

16 

TMS4464-12 

65536*4 

120n$ 

16 

41256-1 SO 

262144x1 

ISQfis 

ie 

41256-120 

252144x1 

120ns 

i6 

41253-100 

262144*1 

100ns 

16 

41256-80 

262144*1 

eons 

18 

414256-106 

262144*4 

100ns 

20 

414256-96 

262144*4 

9ons 

20 

1 MB-120 

1048576*1 

120ns 

18 

1 MB-100 

10485763(1 

100ns 

18 

1 MB-90 

1048576x1 

80ns 

18 


• NORTON SI 30.5 ■ LANDMARK AT SPEED 40.7 

-25MHZ 80386 - REQUIRES ONE OF THE RAM CARDS LISTED 
BELOW • SHADOW RAM FOR ROM BIOS * USES MEMORY 
CACHING FOR SUPERIOR PERFORMANCE ■ MEMORY IM"ER- 
LEAVING FOR NEAR 0 WAIT STATE OPERATION {B BANKS OF 
MEMORY REQUIRED) - SOCKETED FOR 80387 OR WEITEK 
3167 COPROCESSORS 

MCT-C3B6-25 ......$1199.00 


1/2/4MB USING 8/16/32 256KX4 DRAMS & 4/8/16 256KX1 DRAMS 
(0K INSTALLED) 

MCT-C386-M4..$99.95 


1/2MB USING 36/72 25SKX1 DRAMS OR 4/SMB USING 3672 
1M0X1 DRAMS (OK INST) 

MCT-C3B6-MB____ _ _$99,95 


1/2/4MB USING 4/B/16 256K SIMMS, 4/8/16MB USING 4/8/18 1MB 
SIMMS OR 16 MB USING 

8 1 MB SIMMS AND S £56K SIMMS {0K INSTALLED) 

MCT-C386-M1B ........$99,95 


ACCOMODATES ALL MOTHERBOARD 
SIZES 


INCLUDES 250 WATT POWER SUPPLY 
MOUNTS FOR 3 FLOPPY & 4 HARD 
DRIVES 

TURBO AND RESET SWITCHES 
SPEED DISPLAY. POWER. DISK LEDS 
MOUNTING HARDWARE. FACEPLATES 
AND SPEAKER INCLUDED 
CASE-100 
CASE-200 -SUPERFOOf-HOLDS 11 DRIVES 
CASE-120 H MINJFOOT" W/20G WATT PS.. 


CASE-70 FULL SIZE SLIDE CASE 


$09,95 


CASE-50 FOR 9088 OR MINl-96 MOTHERBOARDS. $59.95 

CASE-FLIP FLIP TOP XT-STYLE CASE . $39,95 

CASE-SLIDE SLIDE TYPE XT-STYLE CASE . $39-95 

CASE-JR........... $149.95 

WITH 156W POWER SUPPLY. FOR 8098 OR MINI-286 BOARDS. 

CASE-JR-200 ..... $189.95 

WITH 2O0W POWER SUPPLY. FOR 9688 OR MINt-236 BOARDS- 

NOTE: CASES DO NOT INCLUDE DRIVES. 


$59-95 

$69.95 

$89.95 

389.95 

$129.95 


STANDARD 

CASES 


UL APPROVED POWER SUPPLIES 

PS -135 135 WATT FOR 8099 ....... 

PS-155 T5Q WATT FOR SOBS .. 

PS-200X 200 WATT FOR 9638 ,, , 

PS-200 200 WATT FOR 296/386 . 

i PS-250 250 WATT FOR 29&G96 .... 


I 


Cirrip A nn Rpn/ipr Servicr Card (DFAf.FRS: 71 


JULY 1990 “BYTE 353 





















































RELiSYS MULTI SYNCH $ 429.95 

* 14" NOW .GLARE SCREEN ■ 800 X 560 MAX RESOLUTION 

- CGA/EGA/VG A COMPATIBLE * TTIJANALOG MOPE 

JDR-WIULTT 

RELYSIS VGA MONITOR $ 359.95 

* 14-ANALOG VGA MONITOR - GLARE RESISTANT SCREEN 
*720X480 MAXIMUM RESOLUTION - TILT/SWIVEL BASE 

VGA-MONITOR 

EGA MONITOR $ 339.95 

*t4- NON-GLARE SCREEN WITH 640 x 350 MAXIMUM 
RESOLUTION • DISPLAY 18 COLORS SIMULTANEOUSLY 

EGA-MONITOF? 

TAX AN DUA L PAGE MONITOR $1499 

- GLARE-RESISTANT 19 H MONOCHROME SCREEN 

* INCLUDES DISPLAY CARD * 1 £88 X 960 NON-INTERLACED 

TAXAN-P 

14 " SCREEN MONO $1 39 * 95 

■ GLARE-RESISTANT 14" SCREEN WITH AMBER DISPLAY 

■ 720 X 358 RESOLUTION - TILT/SWIVEL BASE 

GM-1489 

MONO-SAMSUNG SAMSUNG 12" FLAT SCREEN $129.95 
J DR-MONO 1 r MONO WITH OR EEN SCREEN $69.95 


VGA 

PACKAGE 

$49995 


CLARITY AT AN EGA 
FRiCEl - 8 -BIT VGA ' 

CARD IS FULLY 

COMPATIBLE WITH „•* 

IBM VGA * 720 X 640 
MAXIMUM RESOLUTION. 

E4D X 480 IN 16 COLORS 

* 528 X 400 IN 256 COLORS 

* HIGH RESOLUTION ANALOG 

MONITOR ■ EGA/CGA/MONQ AND HERCULES COMPATIfil 
- DRIVERS FOR WINDOWS, GEM, 1-2-3, SYMPHONY, 
AUTOCAD £ VENTURA 

VGA-PKG 

MONO-VGA PAPERWHITE VGA MONITOR. $13! 

NEC-MULTT-3D NEC MULTI 3D MULTISYNC $G4 
CM-1440 SEIKO DUAL FIXED FREQUENCY $59 


* NUMERIC KEYPAD DOUBLES AS A MULTI-FUNCTION 
BUSINESS CALCULATOR WITH MEMORY FUNCTIONS * 101 
KEYS * 12 FUNCTION KEYS - XT/AT £ PS/2 COMPATIBLE (PS/2 
REQUIRES ADAPTOR GENDER 5-6 M.95) 

FC-3001 

ENHANCED KEYBOARDS 

BTC-5339 10VKEY WITH 12 FUNCTION KEYS . $69.95 

BTC-5339 R COMPACT 1 01 -KEY r 30% SMALLER $79.95 

MAX-5339 101 -KEY MAXI-SWITCH [286 ONLY) $84.95 

K103-A AUDIBLE "CLICK” 101 KEY KEYBOARD $84.95 

STANDARD KEYBOARDS 

STC-5060 S4-KEY WITH 1 0 FUNCTION KEYS . $59.95 

MAX-5060 MAX |-SWITCH B4-KEY(286 ONLY) $64.95 


109 95 


* 2 5 3-AXIS POINTING CAPABILITY 

' HIGH RESOLUTION 200 PUL5E/1NCH 

* HARDWARE VARIABLE RESOLUTION 

* STANDARD RS-232C SERIAL INTERFACE 

FAST-TRAP 

PC- TR AC 2 AXIS TRACKBALL $89-95 


RAM CARD $QQ9l 

FOR HR LASERJET 

* FOR LASERJET SERIES II PRINTERS 
■ USER EXPANDABLE TO 1 . 2 OR 4MB 
(OK INSTALLED) * USES 256 K 1 SONS OR 
1MB120NS DRAMS 

MCT-RAMJET 


* UP TQ 400 DPI ■ 32 LEVELS * 

OF GRAY SCALE* SPEED 

OVERRUN WARNING LIGHT 

* auto merge for large images 

* INCLUDES INTERFACE CARD 

* INCLUDES SCANEDR II. & DR GENIUS SOFTWARE 

GS-4500 

PRODIGY-O CH OCR SOFTWARE .... 


RAM CARD FOR LASERJET UP 

- ADDS 1MB TO 4MB RAM [1MB INSTALLED) 

IIP-RAM 


JET FONT SUPERSET -ISO FONTS! 

2 CARTRIDGES CONTAIN TNE 
EQUIVALENT OF 16 SEPARATE HP 
CARTRIDGES WrTHOUT DOWN¬ 
LOADING 1 ■ FOR HP LASERJET. 

LASERJET* AND LASERJET II 

* DRIVEHS FOR WORDPERFECT, 

WORD-STAR 2000 . IBM DISPLAY 

WRITE 4. MS WORD. WINDOWS, ® 

1-2-3, DBASE II AND MORE 1 

SUPERSET 


THREE-BUTTON SERIES 9 V 

320 DPI RESOLUTION 
SERIAL PS® COMPATIBLE 

SERIAL MOUSE..... $98.95 

■ SERIAL MOUSE (NOT P&2 COMPATTBL E) $79.95 
SEHI AL MOUSE WITH PASNTSHOW $ 109,95 

C SERIAL MOUSE WITH PAINTS AD . St 54.95 


$104.95 

$149,95 


JDR caters to the developer with a fulf line of 
prototyping and programming products , 

Here are just a few examples. Request . 
our catalog for our complete tine! 


PROTOTYPE CARDS 

8 -BIT WITH *5V AND GROUND PLANE 
ABOVE WITH 1 (Q DECODING LAYOUT 
PARTS KIT FOR JDR-PR2 ABOVE 
lfi-BIT WITH I/O DECODING LAYOUT 
PARTS KIT FDR JDH-PH 1 Q ABOVE 




JDFLPRT 

JDR-PR2 

JDR-PR2-PK 

JDR-PRlO 

JOfl-PRlO-PK 


EACH MODULE IN THIS SYSTEM USES A COMMON HOST ADAPTOR CARD. SO YOU CAN USE JUST ONE 
SLOT TO PROGRAM EPROMS, PROMS, PALS & MORE! 


PART# 

271 6 -t 

2732A 

2764 

2764-250 

2764-200 

27128 

2712BA-2Q0 

27256 

27C256 

27512 

27C101-3O 


SIZE 
2040*8 
4096*8 
8192*8 


EPROM MODULE 119 

- PROGRAMS 24-32 PIN EPROMS. CMOS EPROMS * EE PROMS 
FROM 16 KTG 1G24K- HEX TO OBJ CONVERTER - AUTO. 
BLANK CHECK7PR0GRAM/VERIFY‘ VPP 5, 12.5, 12.76, 13, 21 & 
25 VOLTS * NORMAL, INTELLIGENT, INTERACTIVE £ QUICK 
PULSE PROGRAMMING ALGORITHMS 
MQD-MEP 

MO D-ME P-4 4- E P ROM PROGRAMMER . $169.95 

MOD-MEP-8 6 -EPROM PROGRAMMER .—.... $259.95 

MOD-MEP-16 16-EPROM PROGRAMMER. $499.95 


COMMON HOST $ 
ADAPTOR CARD 29 

* UNIVERSAL INTERFACE FOR ALL 
THE PROGRAMMING MODULES! 

- SELECTABLE ADDRESSES *'* a# 
PREVENTS CONFLICTS : 

* MOLDED CABLE \ ' 

MOD-MAC N f 


131072x8 


UNIVERSAL S 5 “| 

MODULE 466 

* PROGRAMS EPROMS, EEPROMS PALS. BI-POLAR PROMS. 
8748 & 0751 SERIES DEVICES. 16 V 8 AND 2DV0 GALS 
(GENER-IC ARRAY LOGIC) FROM LATTICE. 

NS. SOS - TESTS TTL, CMOS, 

DYNAMIC & STATIC RAMS -*£>*'*' , 

■ LOAD DISK, SAVE DISK. 

EDIT. BLANK CHECK, #A 

PROGRAM, AUTO, READ l • ^ 

MASTER, VERIFY AND 
COMPARE ‘TEXTQOL ' 

SOCKET FOR T TO . 

, 6 * WIDE C S (8-40 PINS) 

MOD-MUP W 

MOD-MU P-E A 4-UNIT ADAPTOR .. 599-9 


■ PROGRAMS 27XX AND 27XXX 17 

EPROMS UP TO 27512 ■ SPLIT ^ II 1 , 

OR COMBINE CONTENTS OF tm 1 P 

SEVERAL DIFFERENT SIZED 

EPROMS (VARIOUS FORMATS AND f-', B 3* * 
VOLTAGES) ■ READ, WRITE, COPY, || 8 wi 
BLANK CHECK AND VERIFY - HEX 
AND INTEL HEX FORMATS SOFTWARE 

MOO-EPROM 

DATABASE If EPROM ERASER *39® 

■ SMALL SlZE^ - ERASES ALL 
SIZE EFROMS UP TO 4 AT A 

TIME- MOST IN 3 MINUTES V / 

* WALL PLUG POWER SUPPLY 

DATABASE IE 


PAL MODULE 

- PROGRAMS MMI. NS. T| 20 «TI 24 PEN DEVICES ■ BLANK 
CHECK. PROGRAM. AUTO. READ MASTER. VERJFTY 8 SECUR¬ 
ITY FUSE BLOW 

MOD-MPL 

OTHER MODULES 

MOD- MM P Ml CROPROCESSOR PROGRAMMER $179-95 
MQD-MIC DIGITAL 1C £ MEMORY TESTER . . $259.95 
MOD-MBP Bl-POLAR PROM PROGRAMMER. $499.95 


PAL DEVELOPMENT SOFTWARE 

ENTRY-LEVEL PAL DEVELOPMFNTFROM CURL. FULL SUP¬ 
PORT FOR 16 L 8 .16R4, 16 R 6 , 16 R 8 , 20L8.20R4. 20R8 AND 20X0. 

MOD-MPL-SQFT 


•jpJDR Microdevices 
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Circle 6 on Reader Service Card (DEALERS: 7) 




















































MICROPOUS 

HIGH SPEED 
HARD DRIVES 


DRIVE KITS 
21.4MB $ 249 

32.7MB $ 279 

<W Seagate 


KITS INCLUDE: 

fastfloppy/hard 

CONTROLLER, CABLES, 
INSTALLATION GUIDE 8 
NOVELL NETWARE 286 
software 


DRIVE CONTROLLER, 


1.44MB Q P 

3-1/2" DRIVE 

* SO TRACKS * 135 TP I * ULTRA HIGH DENSITY 
- READ/WRITE 720K DISKS, TOO 

* INCLUDES ALL NECESSARY MOUNTING HARDWARE 
FDD-1 r 44X BLACK FACEPLATE 

FDD-1,44A BEIGE FACEPLATE 

FDD-1 4450FT SOFTWARE DRIVER __$19.95 

MF355A 3-1 fsr MITSUBISHI 1,44MB, BEIGE ..$129.95 

MF355X 3-1/2" MITSUBISH11.44MB, BLACK . $129.95 

FDD-360 5 1/4" DOUBLE SIDED DD 360K $69,95 

FD-55B 5-1/4- TEAC PQUBLE-$ED£P DD 3G0K ..$99.95 

FDD-1.2 5-1M* DOUBLE-SID ED HD 1,2M .. $95.95 

FD-55G 5-1 /4" TEAC DOUBLE-SIDED HD 1.2M .$129.95 


• XT GR AT COMPATIBLE ■ SUPPORTS 2 FLOPPY DRIVES 
(360K, 7S0K, 1 -2MB £ 1 ,44MB) - USER SELECTABLE AS A 
PRIMARY OR SECONDARY (3RD OR 4TH) FLOPPY DRIVE 

MCT-FDC-HD 

HIGH DENSITY 4-FLOPPY CARD $59,95 

- INTERFACES UP TO 4 FLOPPY DHJVES ■ CABLES FOR 4 
INTERNAL ORIVES ■ BIOS SUPPORTS ANY COMBINATION 
OF DRIVES (3GGK/72QK/1 .2MB/1 44MB) 

MCT-FDC-HD4 

FlOPPr DISH $29.95 

- INTERFACES UP TO 4 FLOPPY DRIVES TO IBM PC OR 
COMPATIBLE - DS/DD AND DS/QD COMPATIBLE 

MCT-FDC 

HARD DISK $79.95 

* SUPPORTS IB DRIVE SI2ES INCLUDING 10, 2D, 30 AND 
40MB - CAN DIVIDE 1 LARGE DRIVE INTO 2 LOGICAL DRIVES 

MCT-HDC 

MCT-RLL RLL C ARD SUPPORTS 2 R LL DR IVES . $69,95 

286/386 FLOPPY/HARD $149.95 

■ FLOPPY/HARD DISK CONTROL IN AN AT DESIGN - FOR UP 
TO 2 FLOPPIES (360K/72QK/1.2MBTI .44MB) & 2 HARD DRIVES 

MCT-AFH 

285/385 1:1 INTERLEA VE $159.95 

- CONTROLS 2 HARD & 2 FLOPPY ORIVES (36QK/720K/1,2MB/ 

1,44MB) • CONCURRENTLY USE HARD a FLOPPY DRIVES 

JflCT-FAFH 


16-BIT VGA $199.95 

- 640 X 460 IN 16 COLORS ■ 2S6K VIDEO RAM EXPANDABLE 
TO 512K * 84 LEVELS OF GRAY SCALE 

MCT-VGA-16 

MCT-VGA-6 a BIT VERSION.. $169.95 


MONO GRAPHICS $49.95 

XT AND AT-COMPATIBLE - HERCULES COMPATIBLE 
MONOGRAPH! CS * SUPPORTS LOTUS 1 -2-3 HIGH RESOLU¬ 
TION 720 X 340 DISPLAY * VLSI CHIPS ■ CONFIGUHETHE 
PARALLEL PRINTER PORT AS LPTl OR 2 

MCT-MGP 


9600 BAUD V.32 MODEM *b!fl 

» 9600/4800/2400/1 20(1 BPS * FULL DUPLEX - ASYCHRON- 
OUSj'SYNC HRQNOUS * MNP 5 FOR 100% ERROR FREE 
TRANSMISSIONS ■ CCITV.32, V. 22 /BIS/V. 22 , BELL/ 212 A COM¬ 
PATIBLE - DATA COMPRESSION ALLOWS 19.2K BAUD 

PRO-96E 


576K RAM CARD $49.95 

■ USER SELECTABLE CONFIGURATION TO 576K - USES 64K 
AND 256K DRAMS (0K INSTALLED] 

MCT'RAWI 

286/386 EXPANDED MEMORY $129,95 

■ USER EXPANDABLE TO 2MB USING 1 MB DRAMS ■ 
CONFORMS FULLY TO LIM EMS 3.2 - RAM DISK SOFTWARE 

MCT-AEM5 

k MCT-EMS XT CQMPATIBLE EMS CARD_ $99.95 


We speak English, EspanoL Portugues or Hal^anoi Lise Fax, 
Telex. Mall or phene Id piece your aiders. We eccepl 
Mastercard, Vise, Moneyorders or checks drawn against banks 
with a U ,S. ell Ice - U.S. dollars please. 

Phone orders call (488} 559-1200 and ask for Sonia or Rubin. 
Please advise our international Sales staff if your country has 
special Import reslrietmns such as Certificate of Origin, 

Cons uteri red Invoices etc. Just lei us know what you require 
to clear customs in your country and we'ti be happy to provide 
complete documentation 


EXTERNAL 2400 BAUD *249 

*24Q4yta0CV3OQBPS - REQUIRES SERIAL PORT & CABLE 

PRO-24E 

PRO-241 2400 BAUD INTERNAL MODEM 1/2 CARD . $9S 


4 * MODULAR circuit technology 

4800/2400 BPS , 

FAX MODEM 9 119 99 

• 4303 BAUD GROUP III FAX TRANSMISSION ONLY * 2400 
BPS DATA MODEM - MENU DRIVEN PROFAX SOFTWARE 

* SENDS DOS TEXT, PCX A TlFF FILES TO FAX fRANS. 

MCT-FAXJW 

MCT-241 INTERNAL 2400 BAUD DATA MODEM. $69,95 

MCT-121 INTERNAL 1 280 BAUD DATA MODE M . $69.95 


FAX SWITCHER $ 109 9S 

CONNECT ONE PHONE LINE TO YOUR 
PHONE. FAX, MODEM AND ANSWE RING jj j 
MACHINE -THIS DEVICE ROUTES THE 4 
CALLS I -OPERATES ON SINGLE OR A . 
MULTI-LINE SYSTEMS ■ AUX. PORT . 

FOR MODEM, CORDLESS PHONE, 

ALARM, POS TERMINAL ETC. 

FAXM-5WETCH 


JIM'S BARGAIN 
HUNTERS C0RI 


VIVA 2400 BAUD *11 

- 2400/1200/300 BAUD OPERATION 
■ FULLY HAYES AT COMMAND SET COM¬ 
PATIBLE - EXTENDED S-REGISTER PRO¬ 
GRAMMING * 8 INTERNATIONAL ICON 
STATUS LIGHTS - BUILT IN SPEAKER 
2ND PHONE JACK FOR VOICE * AUTO ■ 
WAFT FOR DIAL TONE & AUTO REDIAL ■ 
* STAN DAR D RS-232C INT ER FAC E 
VIVA-24 E ^ 

VIVA-24W1NP $129,95 

ERROR CORRECTING VERSION 


• 100% HARDWARE COMPATIBLE WITH 
NOVELL NE-TDOD ETHERNET CARD 

- FOR THICK OR THIN ETHERNET 

- 15-PlN ETHERNET CONNECTOR 

- BNC CONNECTOR FOR THIN ETHERNET 

DFiNET-300 a bit version 
DFSNET-400 IB BIT VERSION $239.95 


* 5-1/r HALF-HEIGHT DRIVE 

- 158MB STORAGE 

- ESDI FORMAT 

■ 15MS AVERAGE ACCESS SPEED 

5655 


”l...will highly recommend your 
company to anyone in the 
market for a computer." 
—Allen P. Cutter, Prescott, AZ 


TERMS: Minimum c'tier $IC.G0. For shipping ard handling In 
tude 00 fn-r LiPB Ground and $5.00/or Air Orders over i lb 
arJ foreign orders may require additional shipping chargas 
contact the sales department Tor the. amount CA, residents must. 
mudde apuliL.abl« satas iua. Pi leas are aub.scr 1 a change without 
notice. We x'ire not responsible for typographical errors. We 
reserve the right iq liml quantities 5 to substitute manufacturer, 

Al! merchandise subject to prior said. A lull c-sgy of our terms k 
available upon request Items shown may only "be representative- 


KEY 

CODE 

10 


ORDER TOLL-FREE 800-538-5000 


CUSTOMER SERVICE 800S38-S001 TECH SUPPORT 800 538-5002 BBS (498) S59-0253 
MON.-FRI . 7 A.M . TO S PM., SATURDAY, 9 AM. TO 3 PM. (PST} _ rv _ 


SIZE 

MODEL 

AVG. 

SPEED 

INTER 

FACE 

DRIVE 

PRICE 

KIT 

PRICE 

157.5MB 

1355 

23MS 

ESDI 

$9-19 

*1049 

157.5 MB 

ms 

23MS 

SCSI 

$999 

$1099 

338. t MB 

1558 

18MS 

ESDI 

*1619 

*1 799 

338.1MB 

157B 

18MS 

SCSI 

$1619 

$1799 

676.6MB 

1568 

16 MS 

ESDI 

$2499 


676,8MB 

1588 

16MS 

SCSI 

*2499 

- 


SIZE 

MODEL 

AVG. 

SPEED 

FORM 

FACTOR 

i! 

XT 

KIT 

ATF/H 

KIT 

21,4MB 

ST-225 

65MS 

5-1/4" 

*199 

*240 

*309 , 

32.7MB RLL 

ST-23B 

56MS 

5-1/4“ 

$219 

$270 

$379 I 

42.8MB 

ST-251-1 

28MS 

5-1/4“ 

*339 

*389 

*449 1 

43.1MB SCSI 

ST-251 N 

40 MS 

5-1/4“ 

$419 

- 

- jf 

65.5MB RLL 

ST-277-1 

28MS 

5-1/4- 

*389 

$440 

$549 1 

30.2MB 

ST-4096 

23MS 

5-1/4“ 

3569 

- 

$679 

84.9MB SCSI 

ST-29&N 

26MS 

' 5-1/4" 

*499 

- 


122.7MB RLL 

ST-4144R 

28MS 

5-1/4“ 

$699 

$759 

$650 

21,4MB 

ST'125 

40MS 

3-1/2" 

5259 

$209 

$373 

32 1MB RLL 

ST-13BR 

40MS 

3-1/2" 

$289 

$330 

$429 
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A Message 
T o Our 
Subscribers 

F rom time to time 

we make the BYTE sub¬ 
scriber list available to other 
companies who wish to send 
o u r s u bsc ri be rs m ateri al a bout 
their products* We take great 
care to screen these com¬ 
panies, choosing only those 
who are reputable, and whose 
products, services, or informa¬ 
tion we feel would be of in* 
terest to you* Direct mail is an 
efficient medium for present¬ 
ing the latest personal com* 
purer goods and services to 
our subscribers* 

Many BYTE subscribers ap¬ 
preciate this controlled use of 
our mailing list, and look for¬ 
ward to finding information of 
interest to them in the mail* 
Used are our subscribers’ 
names and addresses only (no 
other information we may 
have is ever given)* 

While we believe the distribu¬ 
tion of this information is of 
benefit to our subscribers, we 
firmly respect the wishes of 
any subscriber who does not 
want to receive such promo¬ 
tional literature. Should you 
wish to restrict the use of your 
name, simply send your re¬ 
quest to the following address* 


EVTE Magazine 

Subscriber Service 
RO. Box 850 

Peterborough, NH 03458-0850 


Chaos Manor 
Mail 


Jerry Pournelle answers questions about his column 
and related computer topics 


Take WordPerfect... Please 
Dear Jerry, 

I, too, have tried WordPerfect, both 
versions 4 and 5, and in the end I deleted 
them from my files. That bizarre control 
interface, non-mnemonic and nonintu- 
itive, is too much. It is not so much fea¬ 
ture-rich as it is feature-ridden* 

I have witnessed this phenomenon: 
Some trustful rube shells out $200-plus 
for WordPerfect and proceeds to struggle 
for months. It is a contest of will, shaping 
the credulous innocent until he or she fi¬ 
nally memorizes enough commands to 
make it all work. At this point he or she 
cannot go back, and becomes instead an¬ 
other WordPerfect booster. The free un¬ 
limited help line is a very necessary part 
of the package. 

My first word processor was Better 
Working on the Commodore 64, and it 
was a good lesson on the limitations of 
that platform. Luckily, I had my intro¬ 
duction to PC word processing via the 
Leading Edge word processor. A pro¬ 
gram that borrowed the folder-and-draw¬ 
er metaphor, it was very rational in its 
controls and allowed 30^:haracier file¬ 
names. Alas, it was another orphan for¬ 
mat and had a very limited subdirectory 
structure for hard disks. Designed as a 
floppy disk-based program, it was never 
upgraded. Later, I tried a couple of ver¬ 
sions of Volkswriter that were OK, but, 
again, they had a peculiar system of key¬ 
strokes to maneuver through subdirector¬ 
ies. Like you, I have settled on Q&A for 
nearly all my writing chores. 

If I had the paranoiac outlook of a Ste¬ 
phen King, IM suspect a conspiracy by 
WordPerfect Corp. to brainwash and pre¬ 
program millions of proles for future use 
as slaves in some gigantic intergalactic 
data processing project—probably a 
census. 


Jerry Pournelle holds a doctorate in psy¬ 
chology and is a science fiction writer 
who also earns a comfortable living writ¬ 
ing about computers present and future. 
He can be reached do BYTE , One Phoe¬ 
nix Mill Lane T Peterborough, NH 03458, 
or on BIX as “jerryp. M 


How many WordPerfect users con¬ 
tinue to use it after trying other, more 
sensible systems, and how many are 
there who are afraid to try something 
new, lest they experience another ago¬ 
nizing period of frustration? They are 
suspicious of any new programs because 
they might be as obtuse and difficult to 
learn as WordPerfect. 

I have a theory that our search for the 
perfect application is as inevitable and 
possibly endless as the search for the lost 
chord, enlightenment, or the infinite, 
all-knowing mind of God—something 
most of us don't discover until it's too 
late* 

Bill Copenhaven 
Richmond, CA 

Vm sure your theory is wrong! But it 
would make a good science fiction 
plot .,Jerry 

String Handling in C 

Dear Jerry, 

I am writing to you to address the issue 
ofC’s string-handling capabilities in the 
letter from Paul A. Elias (December 
1989). It is a well-known fact that C f s fa¬ 
cilities for manipulating strings are less 
than convenient. Programmers have to 
know beforehand not only what strings 
they intend to use, but also how much 
memory each string will require at run 
time. This requirement makes it difficult 
for programmers to manipulate strings 
whose size and values can be determined 
only at run time. 

What makes BASIC so appealing to 
some people is its built-in support for dy¬ 
namic string manipulation; for example, 
the functions MIDS, RIGHTS, and 
LEFTS let the programmer dissect parts 
of a string at will. And in BASIC, ail 
strings are created on demand. This is 
done simply by using a string variable. 
The C programmer could resort to dy¬ 
namic memory allocations and therefore 
create the space needed for new strings, 
but this wouldn't be desirable, because 
the programmer would have to make sure 
that all memory allocated to strings that 
are not needed anymore is returned to the 
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heap. BASIC has an advantage over C in 
that respect because it has a garbage col¬ 
lector But there is a solution: C + +. 

C + + is a superset of C, so it retains 
99 percent of the features of the program¬ 
ming language as defined by ANSI. 
Thus, in C + + , the programmer could 
design and implement a string class that 
would provide all the expressiveness and 
power of BASIC, but with the speed and 
control of C. I developed my own string 
package using Zortech’s C + + 2*0 com¬ 
piler. It allowed me to use syntax like the 
following: 

string si = T, Hello TT 
string s2 - 
string s3 = si + s2; 

11 s3 is the concatenation of si 
/ / and s2, "Hello Bob' 1 
string s3 - s3.mid(l,5) 

/ / s3 is set to "Hello" 
string s4 = si + N n + s2 ; 
j I demonstrates use of standard C 
/ / character string in expression 

and so on* 

A programmer could easily develop a 
“complex” data type for performing 
complex arithmetic. C+ + has facilities 
for integrating user-defined types with 
existing data types in the language. As a 
result, a programmer could develop a 
complex number class that could, say, be 
added to integral expressions. For ex¬ 
ample, 

complex x(l,5); 

/ / x = .l + 51 
inti = 5; 

complex sum - x + i; 

/ / sum = 1 + 51 + 5 == 6 + 51 

This type of expressive power is not 
possible in a language like BASIC, So, 
for those programmers who have a legiti¬ 
mate gripe about C*s string-manipula¬ 
tion support, I believe that C++ is the 
answer, 

Bruce W. Bigby 
West Somerville, MA 

I’m fairly certain that if C++ had ex¬ 
isted back when I was trying to learn C — 
that was a long time ago , with Leor Zal¬ 
man *s BDS C, which was the only thing 
that would run on old Ezekial the ZSO—i 
might have learned it thoroughly and 
would be using it yet. 

I suspect that at my age and state of ac¬ 
tivity I will not be learning C+ + , but you 
never know; There’s pressure for me to 
learn Unix, and if l do that I’ll have to 
know some C. For the nonce , Quick¬ 
BASIC has all the string handling that I 


need built into the language, and l have 
not noticed that I need more speed and 
control in what I do, which isn 7 to say 
that others wouldn 7. —Jerry 

Pascal Placement 

Dearlerry, 

In reference to your review of Com¬ 
puter Science with Pascal for Advanced 
Placement Students in Computing at 
Chaos Manor (February), I don't think 
the Educational Testing Service cares 


anymore about UCSD Pascal. The peo¬ 
ple there may still claim that they want 
Standard Pascal, but the fact remains 
that I did just fine on the AP test last year 
without knowing a shred of UCSD 
Pascal. 

Frederick Bertsch 
East Lansing t MI 

Thanks; / hope you ’re correct, because 
UCSD Pascal is a bit passe, I fear. 

—Jerry M 


Never buy another ribbon! 


Over 135.000 sold 


sh^ingisM (J n j versa | Cartridge {includes one adapter).75.00 

Multicolor Adapter (specify printer)..*.40.00 

Epson only Mac Inker mod. 271EP . 45.00 

Imagewriter omy Maclnker™ mod. 234IM .45,00 

Universal Spool Maclnker... 75.00 

Heat Transfer Adapter.. 25,00 

Extra Ink Bottle, black 3.00 pint...18.50 

Colored Ink Bottle.4,00 extra reservoir.5.50 

All models delivered CQrmpMe wilh turfite ol ink, mh meter, reservoir, reservoir cover. 
tiniimjMit |l AA Go color II Single A. multicoto#. standard and neat transfer cartridges available: red. 

u.iu uujil mail R^nniwiivina 56 / 5.UU 0**11. blue, brown. purple, yellow, orange, white, silver and gold. Indelible and OCR inis 

shown wrtti Epson cartridge ^rid^s avails. 

Over 24 000 printers supported. Better than new print quality. Extended 
printhead life thanks to lubricated ink. Average cartridge can be re-inked 60-100 
times at 5cents/re-inking, Multicolor adapters re-ink multiband cartridges. 
Documented customer savings of up to $30,000/year. Detailed free catalog, 

Shipping $9,00 New 



MacBond II 

Automatic Ribbon Welder 


Make your own ribbons! MacBond It — £9QQ fin 

splices and bonds in seconds ribbons 

of any size and inked in any ink and color. First real alternative to ribbon 
bonding machines costing thousands of $$$. We have a complete range of bulk 



ribbons, color and multicolor, heat transfer etc. for your application. 


LightSpeed 2400LE 

2400b MNP class 5 


Shipping $7.00 


New 



$169.00 


4800 b throughput, full duplex. 9600, 

4800, 2400, 1200 bps. CCIT V.22bis, 

V.22, Bell 212A& 103J modes * Auto 
speed selection * MNP cl. 5 error correction * Synch & asynchronous modes 
* Cable and software included ( PC or MAC) - 2 year warranty 

LightSpeed 9624E.699.00 LightSpeed 2400LE(mnp ci 5).,,*169.00 

Light Fax 9624 faxmodem .399.00 Rlng-On Remote Power Center.199.00 

LightSpeed 9624E is a V.32, mnp 5, 9600 b modem. LightFax 9624 is a full featured group III. 9600 b 
fax & 2400 b modem combined, shipped with software & cable for PC or MAC (specify). Ring-On is a 
power center which senses an incoming call to turn on computer & modem. 

Shipping 58.00 N0W 


Printer Servers 

High Capacity (up to 3 Meg) 


Meet the UG-501, the ultimate buffer & 

most economical area network element, <tocn nn 

Printer buffer, autoscanning switch, soft- SMDiLUU 

code switch & universal converter, all in one. Can be configured with serial-par¬ 
allel inputs & outputs in various combinations. Use it stand-alone (4 computers 
to 2 printers all working simultaneously) or cascade UG-501 s in your network. 
Memory expandable up to 3 MEG. Price from $359.00, depending on memory. 


. i to 3 MEG. Price from $359.00 depending 
just one of our complete family of buffers-switches-converti 


:ers. 


'Safcladidri or"sETday"" 

refund - Immediate 
shipfn&m. - Major eredii 
cards - PO'g Irem 
National Accounts 


Computer Friends, Inc. 

14250 NW Science Park Dr. 
Portland OR 97229 


Order Toll Free 1-800-547-3303 

In Oregon (503)626-2291 
fax (503)643-5379 telex 4949SS9 CF 


Circle 61 on Reader Service Card 
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Print Queue 

Hugh Kenner 


Zen and the Art of Assembly 

A valuable series for those contemplating the way of assembly 


G enerally I find belter things to do in this space than 
discuss those staples of the computer book industry, its 
endless instruction manuals. (Every publisher needs 
an assembly book on its list; they are mostly the same book, 
rewritten.) But this month I make an exception to announce a 
conceptual breakthrough. I hope the industry is watching; 
there are implications for other sorts of books as well. 

Start from an observation. Arguably the worst assembly pro¬ 
gram ever published lurks partway through Borland's Turbo 
Assembler User’s Guide , a dearly written book designed to 
teach beginners the elements of what they covet assembly for— 
writing programs that are “small and blindingly fast,” The 
program is VCount.EXE, a compact little package for counting 
words in a text file. Small, yes: 676 bytes. But “blindingly 
fast”? Counting through the 2000-word file that I tried it on 
took it—hold on!—35 seconds! The commercial word counter 
I'd been using zipped through 
the same file in 4 seconds. 

And a program called BWC, 
for BIX Word Counter (cour¬ 
tesy of BIXen Terje Mathi- 
sen), took under 1 second! 

My howls about WGount 
drew an instructive response 
from someone at Borland. It's 
naive, he said, to expect opti¬ 
mal quality from something 
the purpose of which is only 
to demonstrate a structure 
and the use of some direc¬ 
tives, To which I'd respond, I 
don't ask for optimal quality, 
but at the least for minimal 
quality. 

In his foreword to the 
Scott, Foresman Assembly 
Language Programming 
Series, of which he is general 
editor, Jeff Dun tern ann fin¬ 
gers the theme WCount illus¬ 
trates so ludicrously: “the dif¬ 
ference between assembly 
language programs that work 
and assembly language pro¬ 
grams that work well” For 
assembly is a lot of bother, 
with little point if the result is 
no better than C or Pascal. 

(And as we've just been see¬ 
ing, it can even be abysmally 


worse.) He goes on: “I have yet to see any assembly language 
book make this point, much less dwell on it.” 

Right. And dwelling on it means getting rid of the notion that 
assembly is what most books make it out to be, a set of mne¬ 
monics tied to a microprocessor. Making it work well entails 
“knowledge of the machine, the individual instructions, and 
the relationships among instructions that transcend all three.” 
Yes, “The subject deserves better than it has gotten at the hands 
of the computer book industry.” 

Thus, one assumption behind Duntemann's Scott, Foresman 
series is that good assembly code is machine-specific; they're 
talking about the AT and compatibles, not just the 80x86 chips. 
(If you're vague about things like the PCs screen I/O, you'll 
probably be wondering where a lot of instruction cycles went.) 
Another assumption is that details are “an interconnected 
web,” so that serial discussion of any topic without “forward 

references” to more advanced 
topics is well nigh impossible. 
“This means that the same 
broad set of topics must be 
taught in each book, but that 
the level of detail be gradual ly 
increased in moving from be¬ 
ginner to expert.” Amen. So 
even if you Know Nearly All 
about assembly, start with 
Volume 1. 

That volume is by Dunte- 
mann himself. He leads off 
with Assembly Language from 
Square One ($29.95) and as¬ 
sumes that you know how to 
run your PC, but assumes 
nothing about either program¬ 
ming or “what happens inside 
the box itself.” So pretend 
that this is the case. Pretend 
too that assembly is your first 
stab at a language. It's easier, 
Duntemann alleges, than 
learning how to play the 
piano. Mistakes won't make 
the dog howl, and “what takes 
years of agony in front of a 
piano can be done in a couple 
of months in front of your 
average PC.” In fact, “com¬ 
pared to raising an average 
American child from birth to 
five years, it's a cakewalk.” 
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PRINT QUEUE 


Turn the page, and a Scotts Valley housewife is planning a 
hectic morning. Her list ends, “Drop off groceries at home. If 
it’s time, pick up Nicky. If it’s not, collapse for a few minutes, 
then pick up Nicky . Col lapse !’’ (You've spotted the IF condi¬ 
tionals. And in assembly language, “Collapse! 1 * might be 
“END Start*”) 

By page 145 we're being told, “Programming involves two 
major components of the PC: the CPU and the memory. Most 
books begin by choosing one or the other and describing it. My 
own opinion is that you can't really describe memory and mem¬ 
ory addressing without describing the CPU and you can't really 
describe the CPU without going into memory and memory ad¬ 
dressing. So let's do both at once." 

What follows is not only the sole fail-safe account of seg¬ 
ments and offsets Fve seen, it's also the most useful exposition 
of what the CPU registers do. We’re next taught to consolidate 
this understanding by looking at the PC's video refresh buffer 
via DEBUG. And without being sure how it happened, we’re 
suddenly in command of a field of topics, instead of clinging to 
whichever handle the usual book chooses to offer. 

By page 200, the discussion of a program that works is telling 
us, “The stack segment contains the program's stack* l haven't 
explained stacks just yet, and. . .fm going to hold off just a 
little while longer. In short, a stack is simply an ordered place 
to stash things for the short term, and that will have to do until 
we cover the concept in depth in Section 7.2. ” You see what was 
meant earlier by “forward reference”? It’s a simple device 
straitjacketed manuals never seem to employ. There are things 
we need to be aware of before knowing all about them. Why 
have manual writers never discovered that? 

But move on we must. Volumes 2,3, and 4 are Assembly Lan¬ 
guage Magic , by William Murray III and Chris H. Pappas 
($29.95), and a two-volume Zen of Assembly Language by Mi¬ 
chael Abrash. (Pari 2 of Zen, “The Flexible Mind," is prom¬ 
ised for this year, but I’ve seen only the first part, “Knowl¬ 
edge,” $29,95,) Further books in the series are promised but 
not yet specified* 

Assembly Language Magic starts with a quick summary of 
themes already covered by Duntemann—things like hexadeci¬ 
mal numbers and using a debugger—but Murray and Pappas 
are soon offering much more detail about assemblers and link¬ 
ers. Also, their unit of attention is the complete program, 
whereas Duntemann's tended to be the instruction or the mem¬ 
ory fetch. They do a lot with lookup tables: real time savers, 
especially if you need such brutes as logarithms but have no 
80x87 chip. They're alert to 386 special cases. By chapter 15, 
we’re getting characters, strings, and numbers in and out of 
programs, something most texts I’ve seen scamp utterly. 

Zen, finally. The point of the Abrash Zen (yes, his name and 
title do bracket the alphabet) is that the PC abounds in “cycle 
stealers” that are so interwoven that only hunches can save you. 
(There’s an art to hunches; you can pick it up.) He starts with 
an example of a horrible program: a published “ Optimizing for 
Speed” article that used all information available, saved cycles 
by the bushel, and (as its author never noticed) ran more slowly 
than the naive version it was trying to improve. Moral? The 
available information was “accurate but incomplete”: a general 
truth* 

So Abrash gives us, straight off, code for a Zen timer that’s 
right to about a microsecond and could have spared Mr. Opti¬ 
mizing for Speed all that egg on his face. One Abrash theme is, 
“Assume nothing,” Clock it with the Zen timer* Not that Intel 
is lying when we’re told that the SHR instruction takes just two 
clock cycles; no, but fetching those instructions each time 
they’re used can take four cycles per fetch. Thus, shr ax, 1 re¬ 


peated five times can use not a mere 10 cycles (two per SHR) 
but up to 40, depending on the state of the prefetch queue when 
we start. Yes, as Duntemann said, “an interconnected web." 
Zen is the art of swinging through such webs: “We fit you” 
versus “We give you fits." 

I’ll not wander into the labyrinths of Zen, but return instead 
to the state of instruction manuals* They derive, it seems, from 
a custom called “Documentation," which told an engineer how 
the previous engineer had left things. That assumed a fund of 
knowledge, inaccessible to innocents like me when we faced, 
years back, what was called “Documentation” for the CP/M 
operating system: chunks of verbiage, impenetrable in their 

VL 

follows is not only the 
sole fail-safe account of 
segments and offsets 
I’ve seen, it’s also the 
most useful exposition 
of what the CPU 
registers do. 

presumption of knowledge we didn’t have* 

For no reason we understood, the system was broken into 
topics, each dealt with (exhaustively) once and then discarded* 
And “exhaustively," in isolation, was apt to mean “unintelligi¬ 
bly. " “Prayer and fasting," as Doug Cooper used to intone over 
something akin, the International Standards Organization’s 
version of Pascal. Item by item, you would not make hide nor 
hair of it* 

A bad tradition has persisted, and at Borland, where they 
write superb assembly code—witness Turbo Pascal and Turbo 
C and Turbo Assembler—they still issue a thick manual to 
“document” the 80x86 instruction set and think they’re teach¬ 
ing us assembly . Isolated instructions, that’s all, for congealing 
into a clunker like WCount. 

Although they understand quality well at Borland, it’s be¬ 
yond the reach of such fragmented presentation, the way of 
which holds their suave writers fast by the neck* Zen—which 
“teaches nothing," merely “points the way”—Zen in Scotts 
Valley is unthinkable* 

That’s my 1600 words for this month. WCount (invoked for 
olde tymes’ sake) has just taken 27 seconds to teli me so. BWC 
verified that in less than a second. But BWC is inward with 
Zen. ■ 


Hugh Kenner is a professor of English at Johns Hopkins Univer¬ 
sity. His reviews have appeared in publications like the New 
York Times and Harper’s. His recent books include A Sinking 
Island and Mazes. He can be contacted on BIX as “hkenner. " 
Your questions and comments are welcome. Write to: Editor , 
BYTE, One Phoenix Mill Lane , Peterborough, NH 03458 . 
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All I wanted 

was a small gray ball, 

quantity one 

S omething should have clicked in 
my mind when I saw my children 
bouncing u small gray ball as 
they ran to the car. Only later did 
I see my IBM mouse on the floor, its bot¬ 
tom off and its ball,,. gone to the mall! 

When my children returned, I stood 
with one hand open to retrieve the 
mouseball and the other with a finger in 
scolding position, “All right,” 1 said 
sternly, “where's my mouseball?” It 
isn't easy to sound stern while demand¬ 
ing a mouseball. 

“Your what?” each child repeated 
blankly, 

“The small gray ball you swiped from 
my den and bounced out the door!” 

One child turned to the other: “It's 
your fault. You bounced it in the store, 
and now if s gone!” 

“Gone?” I sputtered. “Where?” 
“Under some racks of clothes,” my 
wife explained patiently, wondering why 
a grown man would get so upset over a 
little rubber ball, 

I didn't know it then, but I had just 
been drafted into the ranks of consumer 
crusaders like Ralph Nader. Of course, 
Nader is out to save the planet. I just 
wanted my mouseball, 

I called a computer store and ordered a 
new mouseball. Three days later, the 
manager called back and told me that I'd 
have to call IBM directly, “I can only 


Stop Bit is an open forum for informed 
opinion on topics related to personal com¬ 
puting . The opinions expressed are those of 
the author and not necessarily those of 
BYTE or its staff. Your contributions and 
comments are welcome. Write to: Editor, 
BYTE, One Phoenix Mill Lane, Peterbor¬ 
ough, NH 03458. 
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Quest for 
a Mouseball 


order parts that have a number in my 
order book,” he said, “I have a part num¬ 
ber for the mouse, but I can't get a num¬ 
ber for the mouseball. But fm sure IBM 
will have one for you." 

The next day, I called IBM customer 
service. I work right next to IBM's head¬ 
quarters, so I thought I could walk over 
and pick up a mouseball. Wrong. 

Tm sorry," the customer service rep 
cooed with practiced sympathy. “IBM 
has no part number for the mouseball, 
and cannot order one for you." 

“Wait a minute,” I replied. “This 
mouse says iBM' on it. IBM manufac¬ 
tures this mouse. Somewhere, IBM has 
barrels of mouseballs. Of course IBM is 
able to get me a mouseball. What you're 
telling me is that IBM won 7 get me one. ” 

“No, sir,” the customer service rep re¬ 
plied, an edge creeping into her voice. 
“What I said is that no number has been 
assigned, so the part cannot be ordered." 

“But IBM assigns these numbers," I 
insisted. “And if only a mouseball with a 
number can be ordered, then IBM can 
just assign a number or make an excep¬ 
tion to the rule." 

Tm sorry. There's nothing I can do." 

“Of course there is. You can switch me 
to your supervisor." 

This turned out to be a bad idea. The 
supervisor had evidently been pulled 
away from sticking pins in voodoo dolls, 
and she was in no mood to be pleasant. 

“I hope you understand,” she said. 
“The part has no number. It cannot be 
ordered. Why don't you just buy another 
mouse? It’s only $100 or so," 

Yes, I said to myself, I suppose that I 
will have to buy another mouse. But it 
sure won’t be an IBM mouse. 

That evening, still brooding, I curled 
up with the latest issue of BYTE and 
looked through the ads for clone mice. 
And there it was: a full-page ad with a 
picture of an IBM mouse, disassembled 
into parts scattered all over the page. 
“An IBM Mouse," the ad read, “has 55 
moving parts. And if any of them break. 


you’re out of luck." The ad was for an 
electronic mouse, with no moving parts. 
It was not made out of rubber, and it was 
not round, so it could not be bounced out 
the door. But it was pretty expensive. 

Just then, I got a wicked idea. What if I 
wrote to the clone mouse company and 
offered my story in return for a mouse? 
That would certainly prove their point 
about moving parts, and I would get a 
mouse (and get even with IBM to boot!). 

Then I got an even better idea. Why 
not call IBM first and announce that I 
was going over to the enemy camp? That 
would give me two chances to solve my 
problem. 

The next day, I called the corporate of¬ 
fices of IBM and spoke to a man who 
seemed to be a mid-level executive. I told 
my story and ended with the theatrical 
threat. “I see,” he said. “I'll get back to 
you.” A few minutes later, the phone 
rang. It was IBM, “We'll give you a new 
mouse,” the executive said somberly. “I 
will meet you in the lobby of your build¬ 
ing, so that this problem may be con¬ 
cluded," 

In the lobby, he looked at me without 
expression. He handed me a small gray 
box containing a small gray mouse, 
which in turn contained a small, gray, 
nu mbe rle ss mouseba 11. 

“You must understand," he said. “We 
are doing this one time. We will not do 
this again.” 

I thought for a moment and said, “I 
cannot imagine that all this could happen 
ever, ever again." 

And, indeed, the bottom of my new 
mouse has four screws, designed to keep 
its mouseball from making solo trips to 
the mall. And though I never made it big 
in clone mouse advertisements, I T 11 be 
able to remember the day 1 looked IBM 
squarely in the eye. And it blinked. ■ 


Joel S. Moskowitz is an environmental 
lawyer with Gibson, Dunn <£ Crutcher in 
Los Angeles. He can be reached on BIX 
c/o “editors. ” 
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Complete Graphical Programming Language 


New DSP Board Delivers 33.33 MFLOPS 


The 

Brightest 
Star in 
Real-Time 
Data 

Analysis.. 
Just Got 




The brilliant analysis capabilities of LahVIEW* 2 just 
received a power 
processing and 
analysis accelera¬ 
tor board for the 
Macintosh IL The 
new board stars 
the Texas Instru¬ 
ments TMS 320C30 DSP chip. With a full complement of 
LabVIEW 2 modules and C development tools for writing 
custom routines, you can easily harness this processing 
power to incorporate real-time analysis in 
the most demanding instrumentation 
applications. 


Extensive Analysis Library 

* DSP - FFTs, FHTs, spectral analysis, 
convolutions, correlations 

* Filters - HR filters, FIR filters, smoothing windows 

* Waveform Analysis - integration, differentiation, pulse 
analysis, peak detection 

* Waveform Generation - impulse, geometric, 
sinusoidal, sine, noise 

* Statistics - descriptive statics, histograms, regressions 

* Vector/Matrix Algebra - inversions, products. Linear 
system solutions 

* Numerical Analysis - conversions, complex numbers, 
evaluations, curve-fitting 


Samples 

Duty 

Cycle 

Cydes 

Notes 

L#vd 
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The Software is the Instrument 

6504 Bridge Point Parkway 


LabVIEW is a stellar solution for scientists and engineers 
accustomed to draw ing block diagrams, because they can 
simply connect, interchange, combine, and define 
new executable blocks to create software modules 
called virtual instruments. 


Easy Development 

LabVIEW's innovative, time-saving approach for 
building data acquisition and instrument control systems 
includes sophisticated routines for digital signal processing 


Compiled Language Speed 

Thanks to the new graphical compiler of LabVIEW 2, block 
diagrams execute at blazing speeds, comparable to com¬ 
piled C. Thus, LabVIEW 2 offers the productivity gains of 
graphical programming without sacrificing performance. 


Austin, TX 78730-5039 


Call for FREE Catalog 

(800) 433-3488 (U.S. and Canada) 
(512) 794-0100 
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Nihon National Instruments ILK* (Japan) (3) 788-1922 
National Instruments of France (1) 4865-3370 
National Instruments ofltaly (2) 4830-1892 
National Instruments United Kingdom (06) 355-23-545 
















































































Draw attention to your work with the low-cost, 
color-ready Tandy® DMP 240 printer. 


Let the Tandy DMP 240 bring your documents out of the 
dark ages. With eight vibrant colors T your work will stand 
out from those common shades of gray. Operating under 
DeskMate® software, as well as programs using the Epson® 
LQ Color Driver, the 24-phi Tandy DMP 240 produces eye 
catching text and graphics at your command. The multi¬ 
function operation panel makes the DMP 240 remarkably 
versatile and easy to use, A 2'line LCD display lets you set 


over 100 different printing combinations. Define printer 
settings just once, then load them with the touch of a but' 
ton. Programmable tear-off lets you detach paper without 
wasting sheets. Paper park allows you to print single sheets 
without having to remove the fanfold paper, and the re- 
versible tractor feed increases your printing options to in- 
elude many different forms and papers. Add a touch of 
color to your work—anything else pales by comparison. 


CREATING NEW STANDARDS 

PROVEN LEADERSHIP GUARANTEED SATISFACTION 


Over 7,000 USA locations, 39,000 employees, 
seven research and development centers, 31 
USA and overseas manufacturing plants— 
NOBODY COMPARES! 


Over 35 million customers benefit annually 
from our satisfaction guarantee. Putting you 
first has made us #1 in PC compatibles— 
NOBODY COMPARES f 


Radi®/hack 

America's 

TECHNOLOCV 
_ STORE ■ 


Radio Shack is a division of Tandy Corporation. Epson/Reg. TM Epson America, Inc 
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